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DESIGNED FOR DIVERSITY 

Aerojet’s multi-purpose drone 

The AN/USD-2 drone is designed lo serve the field commander on 
tomorrow’s battleground. Rugged and reliable, the current AN/USD-2 
will provide a capability for day and night battlefield surveillance, 
demonstrated in full-duration flights under Army cognizance. 

An advanced AN/USD-2, proposed for development, would be 
a mobile multi-purpose system with expanded capabilities. 

SURVEILLANCE of enemy territory 
DIVERSIFIED PAYLOAD capability 
AERONAUTICAL DIVISION 

CORPORATION 

Downey, California 


Engineers, scientists — invesfigote outstonding opportunities of Aerojet, 



purposeful imagination.... in time 


The men of Aerospace apply the full resources of modern science and technology in a timely manner to achieve 
the continued advances in ballistic missile and space systems basic to national security. Their missiop 
includes stimulating the flow of the most advanced scientific information and objectively planning the technical 
management programs necessary to generate superior systems in the shortest possible time. □ Chartered exclusively to 
serve the United States Government in this effort and acting in partnership with the Air Forcc-sciencc-industry team, 
the men of Aerospace contribute: advanced systems analysis and planning; theoretical and experimental 
research; general systems engineering and corresponding technical direction of programs, o To aid in reducing the 
timetable of advanced systems, from concept through completed mission, more men with advanced degrees are 
needed at Aerospace Corporation, an equal opportunity employer. Dedicated interdisciplinary scientists and engineers 
who can contribute effectively are invited to contact Mr. George Herndon, Room 101, Aerospace Corporation, 
R O. Box 95081, Los Angeles 45, California. □ Organized in the public 
interest and dedicated to providing objective leadership in the advancement 
and application of science and technology for the United States Government. 
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Can you use these unique features 
of DCS PCM Digital Data Systems? 

If you are considering PCM telemetry ground stations or any digital 
data system, you will be interested to learn what’s available from 
DCS. Designed to the same standards of reliability which have built 
DCS's reputation in FM analog data systems, DCS digital data 
systems offer these unique features: 

• a signal generator capable of simulating several signal 
modes and operating conditions 

• a pulse synchronizer which optimally recovers data in 
the presence of severe noise and reconstitutes the pulse 

• automatic synchronization under conditions of gross 
time base perturbations 

• provisions tor conventional or majority logic for sync 
recognition 

• a digital-to-analog converter featuring thumb-wheel 
selection of channel to be presented in analog form 

These are only a few of the exclusive features of DCS digital data 
systems. We’d be pleased to assist you in adapting these proved 
capabilities and equipments to meet your specific requirements. 
Call your nearest DCS field office, or write us at Dept. AW-1-9. 


DATA-CONTROL SYSTEMS, INC. 
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Change to coax jackets of TEFLON FEP 
saves 20 lbs. per plane in Republic F-105 
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20,000,000 hour 
performance record 
before it’s built! 
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... a new Eastern cooling 
system helps to keep the 
Philco APS-103 search radar on the lookout for bogies 
and bandits. The liquid cooling unit has a capacity 
of 1600 watts, but weighs only 15 lbs., and fits into 
a compact 5-9/32” x 9-7/8” x 7-7/8” volume. De- 
signed for operation to 50,000 feet, it features an 
ingenious internal manifold which makes for sim- 
plicity, reliability, and which eliminates most internal 
. If you need efficient, miniaturized light 
inits for airborne electronics cooling, 

. Eastern is your perfect source Tor 
id tube cooling units for capacities 
n 50 to 20,000 watts. 


EASTERN INDUSTRIES | 

ikiff Street, Hamden 14, Conn. 
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UNDER ONE ROOF 


Picture an expanse of Washington real estate twelve times 
bigger than the base of the vast Pentagon. 

Put a roof over it and you’ve got a rough idea of the 
manufacturi ng floor area of Caterpi I lar Tractor Co., bui Ider 
of more heavy-duty, off-the-road equipment and the diesel 
engines to power them than any other U. S. corporation 
. . . specialist in vehicles and power packages for defense. 

It amounts to 15,295,000 sq. ft. under roof. 

That's big enough to provide efficient manufacturing 
area— in nine domestic plants and six overseas operations 
-for a growing company with sales of $716,000,000 in 1960. 
Big enough to require a domestic and foreign plant equip- 
ment and machine tool investment exceeding $250,000,000. 

But physical size alone doesn't tell the story of 
Caterpillar capabilities for defense. It’s the story of more 


than 35,000 people who use these modern facilities. 
Skilled, experienced people, able and ready to work 
on military requirements in their area of specialization: 
wheel and track vehicles and their components, and 
power packages. 

For more information on these people and their con- 
tributions to tactical ground mobility, write Defense 
Products Department, Caterpillar Tractor Co., Peoria, III. 
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INVESTIGATE DEBT 

Florida. 

A lO BILLION DOLLAR MARKET 
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ON THE DANGER OF BEING CLOSE 


Radio 



HARRISON EXPERIENCE SUPPLIES “DOWN-TO-EARTH” SOLUTIONS 
TO SPACE-AGE TEMPERATURE CONTROL PROBLEMS! 

This is the real key to Harrison’s ability to solve space-age heat exchanger problems— broad knowledge from 
diverse fields where temperature control is important! Missile, aircraft, automotive, industrial, marine . . . even 
nuclear applications. The imagination, the knowledge and experience of Harrison engineers have met and solved 
the toughest temperature problems in all these fields! This vast reservoir of experience can be sharply focused 
on your problems. It can provide practical, imaginative design concepts and reliable heat exchanger equipment 
precisely tailored to your application requirements. 





Mallory imagination in metals 

puts new life in rocket nozzles 


The next generation of rockets with higher energy 
fuels will fly further and more accurately because 
of a new idea from Mallory in space age materials 
. . . the use of unique Mallory powder alloys for 
rocket nozzles. 

No ordinary material can withstand the terrific 
heat and flame velocities to which the nozzles 
of a rocket are subjected. Yet to provide optimum 
flame velocity and guidance characteristics, the 
nozzle should maintain its geometry accurately, 
without excessive erosion, during the critical 
fuel-burning phase of flight. 

In their search for better nozzle materials, rocket 
engine researchers asked Mallory metallurgists 
for recommendations. Our Elkonite* materials 
. . . powder metallurgy products having tungsten 
or other refractory materials infiltrated with . 
copper or silver . . . seemed to offer promise. 
Elkonite was developed and has been used I 
successfully for many years, as contact materials I 


which withstand the searing heat and mechanical 
stress of interrupting heavy electric currents in 
high power switchgear. Their refractory capa- 
bilities, plus good machinability, looked right 
for nozzles. 

We made up some test nozzles, using techniques 
which we have developed over 34 years’ experi- 
ence, to form these materials to accurate dimen- 
sions. On static test firings, the Elkonite nozzles 
showed exceptional performance. Results look so 
promising that we are now pursuing further 
investigations under a development contract. 

Perhaps our long experience in working with 
I unusual metals can prove valuable in your own 
space age projects. Write to us about your 
l problem. We’re full of ideas, ready to share them, 
I and well equipped to apply brain power and 
I facilities. Mallory Metallurgical Company, P. O. 
I Box 1582, Indianapolis 6, Indiana. 
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Design Now for Brazing 

Solar Engineered Brazing, based on 
years of metallurgical research and experience, 
is solving many of today’s design problems 


ENGINEERED BRAZING, developed by Solor, is a new 
concept in the fabrication and joining of highly criti- 
cal metal products. The concept involves integration of 
research, engineering and manufacturing personnel into 
a highly skilled team of brazing specialists. Brazing 
facilities at Solar meet almost every current require- 
ment. The heart of the engineered brazing concept is 
the use of these fabrication specialists in the early 
stages of product design. 


PROVEN ADVANTAGES of engineered brazing are seen 
in the development and production at Solar of large 
liquid-cooled rocket 
engines, heat 
exchangers, gas tur- 

lightweight sandwich 
structures, electronic 
components and 
nuclear fuel elements 
and controls. Hun- 
dreds of feet of stain- 
less steel tubing used 
in the construction of liquid-fueled rocket thrust cham- 
bers are brazed together in one simple cycle. Quality of 
the units is controlled in design, component manufac- 
turing, and lay up stages. Actual production of the 
assembly then becomes the simplest operation of the 
entire program. 



DESIGN IMPROVEMENT is a fundamental objective of 
engineered brazing. Solar research and development 
now make it possible 


wrought metals of 
different thicknesses 
with a strong metal- 
lurgical bond. Protec- 
tive metal coating or 
cladding is also pre- 
served in the brazing 
process. These factors enable engineers to incorporate 
many of the heretofore difficult-to-fabricate materials 
into designs for higher strengths and lower weights. 
Brazing also simplifies joining light gauge materials 
such as the .001 in. stainless steel used in Solar honey- 



comb sandwich structures. Neither joint area nor length 
■ , a problem in brazing. 

One of the many useful fabrication techniques devel- 
oped at Solar is multiple brazing of complex assemblies. 
In this process, two, three or more parts of an assembly 
are added in separate brazing cycles. In each cycle, 
atomic diffusion of the braze material with the parent 
material produces an alloy with a higher melting point 
than the brazing temperature. Previous braze joints 
remain firm and solid as each succeeding joint is brazed. 

COST SAVING is especially impressive when brazing 
advantages are incorporated in the original design. 
Brazing lends itself very well to automation and 
belt-line production. 
Uniformity of heat 
reduces problems of 
distortion and elimi- 
nates the need for 
stress reduction heat 
treat. In some cases 
assemblies can be 
heat treated during 
the regular brazing 
cycle. And, in brazing, 
all joints of a complex assembly may be bonded 
simultaneously in one operation. 

METALLURGICAL EXPERIENCE at Solar covers more 
than 30 years of research, engineering and manufacture 
of highly critical assemblies. Solar has developed a fam- 
ily or brazing alloys with high strength properties at 
temperatures of 1800F and above. 

For cryogenic applications, braze joints are being 
developed to withstand temperatures down to — 452E 

FOR ADDITIONAL INFORMATION about engineered 
brazing, write to Department J-197, Solar, San Diego 
12, California. 
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when you need POWER IN THE AIR 

DEPEND ON 
RELIABLE 

INICODI nickel cadmium ' 

RECHARGEABLE BATTERIES 





PERFORMANCE IN 


guidance and telemetering systems for aircraft and space 
vehicles. Design engineers are specifying NICAD Nickel Cad- 
mium Vented Cells, with assurance, for their extreme reliability 

NICAD, the foremost nickel cadmium alkaline storage batteries 

hospitals, airports and industry. Under extreme conditions 
they have provided maximum performance instantly and 
efficiently. The all-steel construction— virtually indestructible— 
and non-corrosive electrolyte give NICAD batteries a greater 
life expectancy than that of any other type of battery. 

All these features, coupled with exceptionally long shelf life 
when on open circuit stand, result in an economical, dependable 


GeUhe fM POWER story app, " a "° n ' 


NICAD BATTERY DIVISION 

GOULD-NATIONAL batteries inc. 

e-1402 1st National Bank Bldg. / St. Paul 1. Minnesota 
INiCflOl Is a trademark ol Gould-National Batteries, Inc. 


GOULD-NATIONAL 



BATTERIES, INC. 



ROCKET, MISSILE AND 
AIRCRAFT CONTROL, 
GUIDANCE, TELEMETERING, 
EMERGENCY LIGHTING, 
ALARMS, SIGNAL EQUIPMENT 



Orbital Launch Operations will call for the highest systems capa- 
bilities the nation can muster, in virtually every technology 
known. A space station must be orbited, piece by piece, with crews 
and their subsistence complex to assemble and man it -followed 
by a scientific laboratory that will become the launch facility in 
orbit, where the parts of the orbital launch vehicle then will be 
assembled. Such Sperry capabilities as rendezvous guidance, 
stabilization, deep space radar tracking, injection, command con- 
trols, data handling, optical communications, navigation and 
recovery systems-all are being applied to OLO programs. 

The most important factor, however, will be a familiar one: 
reliability. . . both of systems and of management. Together these 
responsibilities spell program success. Sperry is a prime source 
for both. General offices: Great Neck, N. Y. 
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This is a new warning system designed by Northrop 


Northrop has developed an automatic voice warning 
system for aircraft crews which gets action 4 times as 
fast as the traditional red lights. Called vips for Voice 
Interruption Priority System, it uses a female voice, 
speaking directly over the pilot’s headset, to describe the 
exact nature of the hazard. 

In recent tests, proficient pilots reacted to warning 
lights in an average of 12 seconds and some lights went 
unnoticed up to half an hour. With vips, the average time 
was just 3 seconds, and no warnings went unnoticed. 


With vips, the pilot doesn’t have to watch for warn- 
ings, nor figure out what they mean. The voice can be 
programmed to suggest remedial action. If several things 
go wrong at once, a logic network will select the most 
important and interrupt any lower priority warning. 

vips was conceived, designed and developed to its 
present high degree of versatility by the Nortronics Divi- 
sion of Northrop, vips will be installed in all Air Force/ 

SST" NORTHROP 


EDITORIAL 


First Look at the Budget 


The annual federal budget is a massive document— 
a two-volume affair with the initial book containing 36S 
pages and the appendix 1.171 pages. This is supple- 
mented by batches of additional tables issued by De- 
fense Department, National Aeronautics and Space Ad- 
ministration and others offering further details on the 
agencies’ fiscal hopes and fears. It will take even the 
most arid student of these fiscal texts some weeks to 
fully digest their significance in detail, and Congress will 
spend a major portion of its next few months in study 
and debate on individual sections of this budget. 

However, as a result of an initial study of the budget 
supplemented by more detailed briefings on their specific 
segments bv Defense Department and NASA officials, 
it is possible to form some early impressions of the gen- 
eral direction and import of this Fiscal 1963 budget— 
the first full-scale budget exercise of the Kennedy Ad- 
ministration. 

In the aerospace field, it is basically a positive budget. 
It appears to be aimed at doing things rather than ex- 
plaining why it isn’t really necessary to do so many 
things that are inevitably extremely expensive. Biggest 
impact of this philosophy appears in the space budget, 
primarily in the NASA appropriation but also in less 
identifiable form in the defense budget proposals. The 
combined total for space technology in both NASA and 
Defense Department is about $5 billion. 

If 1961 is to go down in history as the year this nation 
decided to run a space race with the Soviet Union in 
earnest, then it appears from the budget that 1963 will 
be the year when the first evidence should appear that 
we have not only maintained the pace in this race, but 
that our rate of technical progress has accelerated beyond 
that of our chief competitor. For if there is any mes- 
sage in the Fiscal 1963 space budget, it is that the Ken- 
nedy Administration is backing its 1961 decision to ac- 
cept the Soviet space challenge with the investment 
that must be made to achieve the goal of leadership in 
this field. 

Determination Now Displayed 

.For several years during the sad, post-Sputnik years 
when this country’s national leadership shrank from 
entering the space race, we editorialized that this nation 
had the scientific, industrial and fiscal resources to be- 
come the international leader in this field and that all 
that was really lacking was the determination of our 
leaders to run the race with the real intent to win it. 
Now it appears we have both this determination and the 
fiscal backing it requires and wc predict that the inter- 
national position of this nation in space technology will 
undergo a marked improvement during the next few 

With the Fiscal 1963 budget devoting over $2 billion 
to manned space flight, it is difficult to recall that just 
a year ago the last Fiscal 1962 budget proffered by the 
outgoing administration planned only for the completion 
of the Mercury orbital flight program and cautioned the 
nation to “wait and see” before pushing on with Apollo 
or any bolder space ventures. 
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While the new budget presages a rising temperature 
of enthusiasm for space technology in the scientific and 
industrial community, we must not forget that the space 
race is not a 100-yd. dash with early laurels for a quick 
outpouring of energy. We must remember that it is a 
marathon that will be punctuated with experimental 
failures and vexing disappointments, but must be run 
hard and long until its ultimate goal is achieved. 

The defense budget contains few surprises. It follows 
the pattern, established by the Kennedy Administration 
during its first year in office, of pushing the establish- 
ment of a solid-fueled 1CBM arsenal with the hardened 
Minuteman and the submarine-based Polaris, while plac- 
ing its main emphasis on the buildup of forces required 
for limited wars and suppression of political infiltration 
by guerilla operations. It presages a military budget 
plateau of about S52 billion for the next three years. 

Debatable Decisions 

It also reflects the sharp line that is being drawn in the 
decision-making level in the Pentagon between the de- 
velopment cycle for new weapon systems and the deter- 
mination to put them into production for operational 
deployment with combat forces. One of the major cost- 
boosting items in the prior Pentagon budgeting process 
has been the lack of firm decisions at this point in the de- 
velopment cycle of new weapon systems. There will cer- 
tainly be considerable debate about the wisdom of some 
of these decisions now being made. But few who have 
had any Pentagon experience in the past decade will 
question the need for sharp decisions at this point. The 
Nike Zeus, the B-/0 Mach 3 bomber and the Dvna-Soar 
are all examples of new weapon systems that did not clear 
this hurdle in the Fiscal 1963 budget. 

If there is any major weakness in the new military 
budget, we would spot it as the attitude in which the 
qualitative improvement of strategic retaliatory forces is 
being viewed. Certainly the continued deployment of 
Polaris and Minuteman is sound. But grave doubts are 
certain to appear over the lack of versatility and flex- 
ibility of the retaliatory' forces if an ICBM warhead is 
the sole delivery method. 

There is also a whiff of the old and long-discredited 
theory of the "minimum deterrent” in the current Pen- 
tagon thinking. Top Defense officials arc trying to meas- 
ure the amount of deterrent that is adequate with a pre- 
cision that is humanly impossible to really achieve. If 
they are peddling this line solely for congressional con- 
sumption, they may get nothing more than some sharp 
reaction. But if they really believe it. the country had 
better look out. This is an area that bears close watching 
as the budget debate unfolds. 

For the aerospace industry, the Fiscal 1963 budget in- 
dicates a growing market and also severe technical and 
economic challenges from its government customers. 
Contrary to what many predicted, the manned aircraft 
business is far from finished, with the coming fiscal year’s 
procurement funds about equally divided between air- 
craft, missiles and space technology. 

—Robert Hotz 
21 
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HERE’S HOW Tl SOLVES 
SPACE COMMAND /GUIDANCE PROBLEMS 




With experienced systems 
engineering staff-complete 
manufacturing capability- 
product-proved research and 
development laboratories-plus 
time-tested equipments now 
operational, some of which are: 

1. Command System Ground Checkout 
Equipment for Jet Propulsion Labora- 
tory, California Institute of Technology, 
to test Ranger 3-5, NASA lunar probe. 

2. Solid-State FM/FM Telemetry Trans- 
mitters operated in Mercury spacecraft 
flights. 

3. Flight Data Encoder uses high/low- 
level PCM telemetry system . . . with 
±0.5% accuracy, nulled-out drift. A 
similar 70-channel system has been 
supplied to Jet Propulsion Laboratory 
for Mariner A. 

4. Solid-State UHF Beacon Transponder 
made possible missile tracking by MIT 
Lincoln Laboratories Millstone radar. 

5. Digital flight controller/programmer in 
Douglas Aircraft's Delta Launch vehicle 
helped orbit NASA weather satellites 
Tiros II and III, communication satellite 
Echo I, space probes Explorer X and XII. 

6. 3-Channel Parametric Amplifier — Low- 
noise operation for C-Band monopulse 
satellite tracker for Bell Telephone 
Laboratories. 

7. Digital Command Decoder for Ranger 
3-5 lunar probes. 




WHO'S WHERE 


In the Front Office 

Neil E. Firestone, formerly general man- 
ager of General Electric Co.'s Flight Pro- 
pulsion Division, elected vice president- 
manufacturing of International Telephone 
and Telegraph Corp., New York, N. Y. 

Dugald Black, vice president for interna- 
tional operations. The Bcndix Corp., with 
offices in New York City. 

Lockheed Aircraft International. Los An- 
geles. Calif., has elected William B. Rieke 
as vice president of the company's newly 
created General Aviation Division, respon- 
sible for engineering, manufacturing and 
sales of the six-place Lockheed 60 utility air- 
craft (AW Jan. 1 5, p. 25). Also: T. A. Me 
Dougall. program manager for the project. 

Frank II. Erdnian, president and a direc- 
tor of General Devices, Inc., Princeton. 
N.J. 

Dr. Dana Young, technical vice president. 
Southwest Research Institute. San Antonio. 

Paul A. Johnston, vice president for con- 
tracts administration, Aerospace Division, 
Martin Marietta Corp- Baltimore. Md. 

William F. Gates, president, Dalmo Mo- 
tor Co.. Belmont. Calif., a division of Tex 
tron. Inc., succeeding T. I. Moseley, the 
founder of Dalmo Victor, who will continue 
with the company. 

Simniouds Precision Products. Inc.. Tar- 
rytown. N. Y„ has elected the following as 
vice presidents: Harrison Edwards for manu- 
facturing; Alex Ilossack for engineering: 
George Liacouras for finance. 

K. A. Waldron, vice president-marketing. 
FXR. Danbury. Conn., the RF Products 
and Microwave Division of Amplienol-Borg 
Electronics Corp. 

Raytheon Co., Lexington, Mass- has an- 
nounced the merger of its Aero/ Weapons 
and Missile and Space Divisions and the 
appointment of Vice President T. C. Wiscn- 
haker as manager of the enlarged Missile 
and Space Division. Also: Mike W. Fussier, 
assistant manager-technical: John G. Stobo. 
assistan t manager-production . 

Edgar A. Williams, vice president. Elec- 
tronic Specialty Co- Los Angeles. Calif. 

Joseph W. Lewis and Earl C. Janson, 
vice presidents. Beckman Instruments. Inc.. 
Fullerton. Calif. Lewis will continue as 
manager of the Scientific and Process Instru- 
ments Division and Janson will continue to 
coordinate manufacturing programs. 

Honors and Elections 

Frank A. Glassmv, chief development 
engineer of Hamilton Standard Division of 
United Aircraft Corp., has been elected 
chairman of the Aerospace Industries Assn.'s 
Electronic Equipment Technical Commit- 
tee for 1962. Dr. W. A. I lane, chief scien- 
tist of The Boeing Co.'s Aero-Space Divi- 
sion. was elected vice chairman. Also: 
George C. Pfail, chief structures engineer 
of Martin Marietta Corp.'s Orlando 1 1 11. 
Division, has been elected chairman of 
AIA's Aerospace Research and Testing 
Committee for 1962. E. P. Troeger, chief 
of materials research and process engineering 
at Douglas Aircraft Co., was elected vice- 
chairman. 

(Continued on page 95) 


INDUSTRY OBSERVER 

► National Aeronautics and Space Administration is living a manned, 
unpowered Rogallo wing paraglider to prepare for flight tests of an inflatable- 
paraglider being designed by North American Aviation. This type of landing 
aid may be used on the Gemini two-man capsule and the three-man Apollo 
capsule. The vehicle was built by NASA's Flight Research Center and is 
being launched by automobile tow from Rogers Dry Lake, Calif. If these 
tests are successful, NASA may attempt to launch the glider by aircraft tow. 

► Lockheed Aircraft Corp. and Short Bros. & 1 larland of Belfast submitted a 
VTOI . version of the Lockheed F-104 Starfightcr to NATO as a joint project, 
taking their former collaboration agreement a step further. The VTOL con- 
cept (AW Dee. 18, p. 75) stresses ease of retrofit to F-104s now being manu- 
factured under license by Germany, Canada. The Netherlands, Belgium, 
Japan and Italy. 

► USAF's Space Systems Division will ask soon for industry proposals for 
a planning study of an earth orbital defense system that would provide a 
defense from space against missile launch from an enemy orbital weapon 
system. 

► NASA is considering a scries of re-entry tests, to be called Project Fire, in 
which test models of capsules will be flown to an extreme altitude by an 
Atlas-Agena B vehicle and then propelled downward by a Hercules-Allegany 
X-254 rocket, which is the third stage of the Scout vehicle. Velocity of 
57,000 fps., slightly higher than re-entry from a lunar mission, would result, 
producing data applicable to the Apollo capsule design. 

► Douglas Aircraft Co. is designing a ground effect machine with its own 
funds and has tentative plans to test the vehicle in Julv. Douglas also has 
signed a final contract to build a GEM for the Maritime Administration 
under subcontract to Vehicle Research Corp. (AW Oct. 50, p. 72). 

► Advanced research on short wave length camera tubes is being conducted 
by Westinghousc, Radio Corp. of America and General Electric for USAF 
Space Svstems Division’s technical development branch. 

► Experimental rocket nozzles made of Elkonite— tungsten infiltrated with 
copper and silver— are being tested by Aerojet-General. North American 
Aviation’s Rocketdyne Division, Ford Motor Co.'s Aeronutronic Division 
and Naval Ordnance Test Station. China Lake. Calif. Developed bv P. R. 
Mallory & Co., the material is intended to eliminate need for liners in 
nozzles. It was developed for high voltage electrical contacts. 

► Contract for integration and test of the Titan 5 vehicle may be issued to 
Martin Marietta's Denver Division before Feb. 1 by Air Force Systems Com- 
mand's Space Systems Division. There is a possibility that early Titan 5s 
will lie boosted with existing 100-iu. dia. solid-propellant motors before the 
120-in. dia. units reach operational status. 

► USAF is programing about S5 million through Fiscal 1965 for updating 
technical facilities and capabilities of the Aerospace Research Pilot School 
at Edwards AFB. Calif. Bulk of the funds will lie used to lniild simulators 
and modify high performance aircraft to provide dynamic training in the 
handling of spacecraft. 

► Decision is expected within two weeks in a competition among six avionic 
firms to supply modulators to Stanford University for the two-mile-long 
electron accelerator being built for Atomic Energy Commission. Accelerator 
pipe will be located in a trench in the hills near Stanford and will take six 
vears to finish. Modulators will lie located in "galleries” S|iaced at regular 
intervals along the pipe. 

► Russia’s “0-tun diesel passenger hydrofoil, (lie "Rakcta." which is supposed 
to develop a speed of 50 mph- is to begin cruising the Irty sh Ris er between 
Pavlodar and Omsk this year. It was delivered to Pavlodar late last year. 
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ON ORDER 
from LIBRASCOPE 



Sometime this year, CENTAUR will be spaceborne. Already, the projected uses of CENTAUR bear 
fascinating implications for the future . . . placing a satellite in an orbit so exacting that it will remain 
in one spot over the earth’s surface ... soft landings on lunar and planetary bodies ... timed launchings 
of several satellites from a single vehicle. Several major guidance functions will be performed in 
CENTAUR by a compact digital computer system from Librascope. It weighs 62 pounds, occupies 
little more than % cubic foot. A note to Librascope outlining your control problems will bring a prompt 
answer from the country’s most versatile manufacturer of computer control systems. 


LIBRASCOPE DIVISION 
GLENDALE 1, CALIFORNIA 
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Merger Discussions 


AFSC-NASA Liaison 


Couriers for CIA 


Space Watchdog Unit 


Washington Roundup 

Merger talks within the airline industry are continuing with no noticeable decline 
in intensity. Chances now arc strong that the Civil Aeronautics Board, which has 
encouraged such talks (sec p, 41), will approve the proposed Continental-National merger 
quickly. However, mergers now being considered bv larger carriers, such as American 
and Eastern, will be scrutinized carctiilly and may not receive the blessings that past 
Board statements have implied. 

General Dynamics officials have discussed possible merger with Litton Industries 
to broaden the electronics capability and to bring C. B. Thornton into the company to 
head the combined operation. In the seven years since Litton was founded, Thornton 
has built it into a company grossing nearly S300 million annually, largely through the 
same pattern of acquiring outside companies that created General Dynamics. Most 
recent acquisition was the Ingalls Shipbuilding Corp. Litton is one of the few aerospace 
firms whose profits and sales have shown a continuous climb despite the recessions of 
1957 and 1960. 


Maj. Gen. Osmond J. Ritland, commander of Air Force Systems Command's Space 
Systems Division, probably will be named chief Air Force representative in the AFSC- 
National Aeronautics and Space Administration liaison office (AW Jan. S. p. 29). Gen. 
Ritland is assigned to the Pentagon for 90 days to prepare a staffing plan for the office, 
which has White House approval. If he is given the liaison post, Lt. Gen. Howell M. 
Estes, Jr., is expected to become Space Systems Div ision commander. SSD will continue 
to increase in importance. Estes' present job of deputy AFSC commander for aerospace 
systems would then be abolished. Present plan is to staff the liaison office with a unit for 
each NASA program in which USAF is interested. 

Vice Adm. William F. Raborn, who has headed development of the Polaris sub- 
marine-launched missile system since it began six years ago. will relieve Vice Adm. John 
T. Hayward as deputy chief of naval operations for development. Adm. Hayward is 
scheduled for sea duty (AW Dec. 11, p. 25). Raborn will be replaced by Rear Adm. 
Ignatius J. Galantin, director of the submarine warfare division under the chief of 
naval operations. 

The 80-odd L-28 Hclio Courier STOL aircraft being bought from the Air Force 
budgets for Fiscal 1962 and 1963 are not for liaison use at missile sites. They are 
intended for Central Intelligence Agencv air missions where extended range at low 
altitude and ability to land in extremely small clearings are required. No decision has 
been made yet on what fixed-wing aircraft and/or helicopters will be used for the Air 
Force missile site job. 

Defense and Labor Department officials are conferring with major government 
contracting agencies to dctcnuinc if the policies now in effect regarding absorbing 
the cost of strikes can be improved. Assistant Defense Secretary Roswell Gilpatric 
said last week in the Administration's first policy statement on the matter that govern- 
ment will have to consider strike costs in negotiating the final price on incentive and 
several other types of contracts. The review arose because of costs incurred by the 
Pratt & Whitney Aircraft Division of United Aircraft Corp. in strikes at two plants 
in 1960. 

Watch for Chairman George P. Miller of the House space committee to estab- 
lish a special investigating subcommittee similar to the one used by the House Armed 
Services Committee. Rep. Miller once was a member of the armed services subcom- 
mittee and apparently feels such a unit would be a valuable watchdog over the multi- 
billion dollar space program. 

Sen. Kenneth Keating predicts the system for controlling the sale of strategic 
goods to the Sino-Sovict block will break down if Britain ignores U. S. protests and 
continues to sell such items as aircraft navigation equipment to Communist China. 
His prediction followed Britain's decision to sell six Vickers Viscounts, equipped with 
navigation gear made by a British subsidiary of a U.S. firm, in spite of State Depart- 
ment’s objections. Sen. Keating said the British attitude could lead to collapse of the 
Coordinating Committee for International Control, which decides which goodr should 
be withheld from Iron Curtain countries. 

House space patents subcommittee will resume its hearings Jan. 29 with Justice 
Department and Patent Office witnesses scheduled to give their views on what form 
an over-all federal patent policy should take. 

James E. Webb, National Aeronautics and Space Administration chief, says rumors 
that he will resign to run for governor of Oklahoma “have no foundation in fact.” 

Washington Staff 
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Kennedy Asks $51.6 Billion for Defense 


Fiscal 1963 request emphasizes limited war forces, 
is $8 billion higher than last Eisenhower budget. 

By Larry Booda 


Washington— President Kennedy last week asked Congress for $51.64 
billion in new funds for the Defense Department for Fiscal 1963, a figure 
S8 billion higher than the Fiscal 1962 budget submitted by former President 
Eisenhower and $3 billion higher than the Fiscal 1962 budget after the 
Kennedy Administration had modified it. Most of the increase is earmarked 


for programs intended to strengthen the nation’s limited war potential. 

Defense expenditures for Fiscal 1963 are estimated to be $49.7 billion. 
Force levels were set without regard for cost and planned for tl 
rather than the military services in order to support U. S. foreign policy. 
Defense Secretary Robert S. McNamara was scheduled to present a 160-page 
statement on the requests to the Senate Armed Services Committee late last 


The entire federal budget as pre- 
sented by the President estimates that 
expenditures in Fiscal 1963 will total 
$92.5 billion, an increase of $3.4 bil- 
lion over Fiscal 1962, and receipts will 
total $93 billion, $10.9 billion more 
than in Fiscal 1962, producing a sur- 
plus of $0.5 billion. New obligational 
authority requested from Congress is 
$99.3 billion. 

In terms of weapons, the emphasis 
in the Fiscal 1963 defense budget con- 
tinues to be on the buildup of general 
purpose forces whose mission is limited 


conflict outside the U.S., rather than 
on strategic retaliatory forces and the 
continental defense forces. 

It was indicated that requests for new 
defense money would remain near the 
Fiscal 1963 level for five years. 

The defense request is divided into 
$19,656 billion for the Air Force, 
$15,527 billion for the Navv, 512.196 
billion for the Army, $2.12 billion for 
the Office of the Secretary of Defense, 
including independent defense agen- 
cies; $695 million for civil defense and 
$1.5 billion for military assistance. A 


Aircraft-Missile Slrenirth 


Military forces: 

Air Force: 

USAF combat wings 

USAF combat support flying forces 
refueling squadrons 
MATS air transport squadrons 
Other specialized squadrons 
Aircraft inventory— active 



\ttack carrier ait groups 
Patrol and warning squadrons 


Marine divisions 
Marine air wings 
Aircraft inventorv-active 

Air defense anti-aircraft battalions 

Surface-to-surface missile battalions .... 

Fixed-wing aircraft inventory— active. . . 


Actual Planned 

June 30, June 30, June 30, 
1961 1962 1963 

88 98 86 

37 37 33 

19 18 17 

32 43 36 

119 132 122 

65 67 59 

21 30 26 

33 35 37 

16,905 16.244 15,449 

819 898 862 

375 395 383 

444 503 479 

17 18 17 

11 12 11 

38 53 35 

3 3 3 

3 3 3 

8,793 9,297 8,950 

77 65 63 

24 30 33 

2,721 2,785 3,039 

2,843 2,818 2,855 


sum of $220 million for personnel 
items will be requested in separate 
legislation, bringing the new obliga- 
tional authoritv (NOA) request to 
$51.64 billion. ’ 

Greatest buildup in aircraft strength 
for limited war use centers around the 
Navy-McDonnell F4H-1 fighter which 
is being bought in substantial numbers 
in both Fiscal 1962 and 1963 for both 
the Navv and the Air Force. Actual 
Fiscal 1963 fund requests for Navy 
models, the USAF tactical fighter ver- 
sion, called the F-110, and the USAF 
reconnaissance version, the RF-110 
(Navy F4H-1P), will amount to S1.137 
billion. If previously unprogramed 
USAF funds for Fiscal 1962 for the 
F-110 of $198 million arc added, the 
new business in an 18-month period 
for McDonnell will amount to 51.335 
billion. The ratio of the fighter ver- 
sions to reconnaissance versions is 
about 12 to 1. The money figures for 
the above aircraft and those that fol- 
low arc for the delivered aircraft and 
include cost of government furnished 
equipment. 

New funds requested for research, de- 
velopment, test and evaluation amount 
to $6,843 billion, an increase of 5560 
million over Fiscal 1962. Expenditures 
in the same category are estimated to 
be 56.650 billion, an increase of 5611 
million. In the operation and mainte- 
nance category, new money requested is 
511.609 billion, a decrease from Fiscal 

1962 of $261 million, while expendi- 
tures are expected to be 51 1.51 1 billion, 
a decrease of $84 million. 

Although the defense budget follows 
the traditional appropriations titles as 
required by law, a new financial sum- 
mary by programs also was included (sec 
box, p. 27). Categories in this summary 
generally follow the program packages 
which were put together at the request 
of McNamara and Assistant Secretary 
of Defense (Comptroller) Charles J. 
Hitch last year (AW Dec. 25, p. 14). 

Presentation of the categories of the 
summary in terms of total obligational 
authority (TOA) without mentioning 
actual expenditures in past years and 
estimated spending for each categorv 
for the current and new fiscal vears 
leaves room for erroneous interpretation 

For instance, the TOA for Fiscal 

1963 for the strategic retaliatory forces 
is shown as $9,361 billion. The actual 
NOA request is somewhat less than 
this because $520 million for heavy 
bombers was impounded by McNamara. 
This sum, and other carryovers are 
shown in total form under financing 
adjustments at the third line from the 
bottom of the summary. Tlius the ac- 
tual NOA for strategic forces for Fiscal 
1963 is less than for Fiscal 1962, which 


AVIATION WEEK 


id SPACE TECHNOLOGY. January 22, 1962 


Major Military Obligations and Expenditures 



is shown below, right, as $9,449 billion. 

Similarly, examination of the general 
purpose forces figures must take into 
account that the Kennedy Administra- 
tion added a considerable amount of 
NOA for these forces for Fiscal 1962, 
much of which has carried over to 
Fiscal 1963. 

Principal defense requests are: 

• An increase in Navy’s Polaris missile 
submarines. This would bring the total 
fully funded to 35. A request for funds 
to buy long lead-time parts for six more 
submarines also is included. Polaris 
system development and production 
IS’OA requested is 52 billion. 

• An additional 200 USAF-Bocing Min 
litcman solid-propellant, silo-launched 
missiles, enough for four squadrons. 
This would make a total of S00 author- 
ized for production. Minutcman is 
scheduled to be operational in 1963. 
Funds requested for production will 
amount to 51.155 billion. Another 51 
billion is included for development. 

• Acceleration of the USAF-Douglas 
Skvbolt air-launched ballistic missile 
program. A total of 5232 million is ear- 
marked for procurement for test pur- 
poses in addition to a somewhat greater 
sum for development. Skvbolt is de- 
signed to be carried by B-52 heavy 
bombers, for launching at targets as far 
as 950 mi. away. 

• A backup system involving manual 
control of continental defense inter- 
ceptor aircraft and missiles in the event 
that the Sage direction system is 
knocked out by a missile attack. 

• Increase of five wings of USAF tactical 
fighters from 16 to 21. an increase of 
two divisions in the regular Army from 
14 to 16. allowing release of two Na- 
tional Guard divisions, and a 50% in- 

• An increase in the sealift and airlift 
capability. Most of the airlift was pro- 
vided for in the Fiscal 1962 budget in 
the fonn of 15 Boeing C-135B jet air- 
craft, 10 Lockheed C-130B turboprop 
aircraft and more than 100 C-130Es. 
New ship construction planned is 29; 
33 others are scheduled for conversion. 


• A conventionally powered aircraft 

The Lockheed C-141 jet cargo trans- 
port is scheduled for production. The 
request for production funds is S208 
million. Development funds for the 
C-141 were SS5 million in Fiscal 1962 
and production funds were 514 million. 

Earlier reports that preproduetion 
funds for long lead time items of the 
Army’s Nike Zeus anti-missile missile 
had not been approved were confirmed. 
It was explained that the system has 
limitations and until it is demonstrated 
that those limitations can be overcome, 
the system will remain in a devclop- 


Development of the USAF-North 
American B-70 supersonic bomber is 
limited to the 51.3 billion appropriated 
in past years for two flight demonstra- 
tion prototypes and one flight vehicle 
with a bomb-navigation system installed. 
No new money was requested. 

The budget request confirms the 
planned development of a medium- 
range ballistic missile (MRBM). which 
will use solid-propellants, and states that 
both mobile land and sea based versions 
arc under consideration. The MRBM 
is intended to fill the range from 1 .000 
mi. to 2.200 mi. 

In the field of astronautics, the 
budget states that development will 
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Project Trump to Gather ICBM Infrared Data 

Air Force officials at Eglin AFB, Fla., briefed industry last week oil a forthcoming 
competition for an imaging infrared tracking radiometer that will be employed in a 
major infrared measurement program, Project Tramp, from which the Air Force 
hopes to obtain invaluable data about infrared characteristics of ballistic missile 
launches. 

The radiometer is expected to be capable of tracking radiation from rocket and 
missile exhausts and plumes in two overlapping infrared spectral regions covering 
windows between one and eight microns. 

Air Force's Project Tramp (Target Radiation Measurement Program) is similar 
in intent to the Advanced Research Projects Agency-Naval Ordnance Test Station 
program, known as 1)111510110 (AW jail. 1, p. 11; July 17. p. 77). 

Both the Tramp and Tabstonc projects arc designed to obtain necessary radiation 
background information needed hv missile warning satellite systems like Midas in 
distinguishing between missile launches and background radiation. This information 
was to have been secured under Task -I of the now defunct ARPA-Air Force program 
Lofter (AW Aug. 14, p. 23), many ideas of which were reworked and will be carried 
out in Tabstonc and Tramp. 


continue on the navigation satellite, the 
communications satellite and on recon- 
naissance and early warning satellites. 
These are the Transit, Advent. Samos 
and Midas satellites. Investigation of 
problems of manned vehicles with or- 
bital capabilities will continue. 

As part of the national space booster 
program, the Titan 3 solid and liquid 
propellant vehicle is being developed. 
Large solid-propellant boosters are also 
being investigated. 

Funds arc included for research in 
advanced water propulsion systems, 
hydrofoil vessels, sonar, catapults and 
arresting gear. Amphibious vehicles, in- 
cluding “air cushion” or ground effect 
machines (GEM) arc being developed. 
USAF Missile Funds 

As the USAF-General Dynamics 
Atlas and USAF-Martin Titan inter- 
continental ballistic missiles shift fur- 
ther into their operational phases, funds 
for their procurement will decrease. 
Atlas is programed for S202 million, 
down from $620 million last year. 
Titan is scheduled for $416 million, 
down from $856 million. 

No additional funds are provided for 
the USAF-North American Hound Dog 
air-to-surface missile. A total of $145 
million was appropriated in Fiscal 1962, 
which will assure production for another 

The Martin Bullpup air-to-ground 
troop support and interdiction missile 
will continue in production for the Air 
Force with another $31 million re- 
quested in addition to the $76 million 
of last year. Navy' also is ordering the 
missile. 

Also in the Air Force purchase is $24 
million worth of Sidewinder air-to-air 
infrared homing missiles. 

In the projected Air Force aircraft 
purchase are Boeing KC-135 and RC- 
135 four-engine jet tankers and recon- 
naissance aircraft with a total cost of 
$375 million. 


The Republic F-105 tactical fighter 
purchase will be about half that of Fiscal 

1962 at a cost of SI 5S million. Also 
included in the Air Force purchase are 
the Northrop T-38 supersonic jet 
trainer, the L-2S llelio Courier STOL 
aircraft, two unspecified helicopters, an 
aircraft for missile site and Texas Tower 
liaison and one Boeing 707 jetliner for 
the presidential special mission airlift. 
The total Air Force aircraft purchase is 
795 aircraft. Air Force aircraft modifica- 
tions are programed for $675 million. 

Navy aircraft purchases, each of 
which is for more than $100 million, 
arc for the F4H. the Lockheed P3V 
turboprop anti-submarine warfare air- 
craft. the North American A3J aircraft, 
the Grumman A2F-1 attack aircraft, 
the Douglas A4D attack aircraft, the 
Chance Vought FSU-2NE all-weather 
fighter and the Grumman W2F-1 air- 
borne aircraft control plane. 

Completing the Navv purchase of 
887 aircraft are the Bocing-Vertol 
1IRB-1 helicopter, the Kaman HU2K 
helicopter, the Sikorsky HUS-2 heli- 
copter, the North American T3J jet 
trainer (USAF T-39), the Grumman 
S2F-3 ASW carrier aircraft, an unspeci- 
fied helicopter and the Lockheed GV-1 
turboprop aerial tanker and transport 
for the Marines. A sum of $60 million 
is eannarked for modification of Navy' 
aircraft. 

The Army aircraft program for Fiscal 

1963 calls for the purchase of 582 air- 
craft. A total of $72 million will go for 
purchase of the Bell IIU-1B turbine- 
powered battlefield helicopter. An addi- 
tional $24 million is programed for the 
dc Havilland AC-1 STOL transport, 
while $48 million is requested for the 
Bocing-Vertol I1C-1B tandem rotor 
heavy assault helicopter. 

Rounding out the Anny purchase will 
be an unspecified sum for the purchase 
of Bell H-I3 and Hiller H-23 helicop- 
ters to fill the gap for a light liaison 
rotary wing aircraft until the new light 


observation helicopter (LOH) can be 
dev eloped. 

A total of 560 actions were taken by 
the Defense Department in the month 
before the budget was completed to re- 
duce budget items that were non- 
combat in nature. One category which 
suffered was administrative aircraft. 
The North American T-39, the Fair- 
child F-27 and the Lockheed C-140 
were eliminated from the USAF' re- 
quest. and the Grumman Gulfstrcam 
was eliminated from the Navy request. 

Although the package program sys- 
tem will be the key procedure in the 
formation of future defense budgets, 
there is no intention of asking Congress 
to change the budget format it is ac- 
customed to working with. 

Satellites Requested 
For Weather Bureau 

Washington— U. S. Weather Bureau, 
largely through broader use of the Tiros 
and Nimbus meteorological satellites, 
hopes to add another dimension to fore- 
easting in the coming fiscal year. 

The Weather Bureau budget for Fis- 
cal 1963 requests $45 million to buy, 
launch and operate two additional Nim- 
bus satellites. The $48 million the bu- 
reau received in Fiscal 1962 for satel- 
lites will finance the initial two Nimbus 
satellites, with the first of these slated 
to be launched in Calendar 1963. 

Francis W. Rcicheldcrfer, chief of 
Hie Weather Bureau, told Aviation 
Week the combination of Tiros satel- 
lites orbiting at a 47-8 deg. angle to the 
equator and the Nimbus satellites flying 
in a near-polar orbit will give the bureau 
a global picture of what weather is 
brewing, thus making it easier to pre- 
dict where the storms will strike, lie 
said this combination of satellites will 
give the best indication to date of the 
true potential of these forecasting aids. 

Weather Bureau officials originally 
planned to ask for $60 to $70 million 
to finance three Nimbus satellites in 
Fiscal 1963, but the formal request to 
the Budget Bureau was cut to two for 
economy reasons. However, there is still 
a good chance the National Aeronautics 
and Space Administration will finance 
the fifth Nimbus. Officials hope all five 
will be in orbit bv the end of Cal- 
endar 1964. 

Aside from the meteorological satel- 
lite money, which is carried in a sepa- 
rate account, the Weather Bureau 
asked Congress for $75.5 million to 
continue and expand existing programs. 
The request was split this way; $39.5 
million for salaries and expenses, $11.5 
million for research and development 
and $4.5 million for equipment. 

Approximately half of the $4.5 mil- 
lion requested for equipment would be 
spent on aviation facilities. 
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NASA Fund Requests Total $3.9 Billion 


By Edward IT. Kolcum 

Washington — President Kennedy’s 
$3.9-billion request for National Aero- 
nautics and Space Administration's 
Fiscal 1963 programs is regarded by the 
agency as the most important hurdle in 
the long-range civilian space program 
because it will provide the down pay - 
ment for critical long lead-time hard- 
ware for the Apollo manned lunar 
landing program. 

The President asked Congress for new 
NASA money totaling S3.943.276.000 
including SI 56 million to supplement 
Fiscal 1962 funds, and remainder for 
the regular Fiscal 1963 appropriation 
(AW Jan. S. p. 21). Heart of the new 
budget is manned space flight, with 
68% directly eannarked for develop- 
ment of manned spacecraft, vehicles to 
launch them, and facilities to support 
the program. 

NASA has doubled its money re- 
quests annually since it was formed in 
195S (sec chart p. 30). The agency fore- 
sees a further increase next year when 
its request will level at S5-S6 billion. 
This level will lie the annual request 
for the remainder of this decade, under 
present planning. 

$50 Billion Program 

If Congress approves the Fiscal 1963 
request, the action will be taken with 
the understanding that the funds are 
part of a long-term program with an 
estimated total cost of S50 billion. But 
Fiscal 1963 is characterized as the year 
of great decision, particularly for the 
manned lunar landing program, ex- 
pected to cost at least S20 billion (AW 
June 5, p. 26). 

NASA is expected to explain to Con- 
gress, in justifying its programs, that if 
a high level of space activity cannot be 
sustained, the full Fiscal 1963 request 
is not needed. However, this explana- 
tion probably will not be necessary, be- 
cause both President Kennedy and Vice 
President Johnson arc backing a vigor- 
ous program. Congress is expected to 
react favorably to the space money re- 
quest because of White House support, 
and because it represents an attractive 
selling point— the chance to beat Soviet 
Russia in landing men on the moon. 

NASA's man-in-space requests for 
Fiscal 1963 will amount to $2.26 bil- 
lion. of which $1.6 billion is for re- 
search development and operations, 
and the remainder for construction of 
spacecraft development facilities and 
vehicle test and launch facilities. An- 
other $121 million is requested to sup- 
plement Fiscal 1962 funds. 

To strengthen its case for a sustained 
effort in space, NASA is prepared to 


illustrate the indirect benefits accruing 
from space flight. Among major points 
to be made arc that a vigorous program 
will create new jobs with a consequent 
stimulation of the economy, increase 
the rate of technical progress, provide 
new household and industrial products 
and materials, and provide the oppor- 
tunity for scientific leadership. 

Rep. Miller's View 

Rep. George P. Miller (D.-Calif.), 
chairman of the House space commit- 
tee. told the American Astronautical 
Society last week that the space pro- 
gram will more than pay for itself by 
stimulating new technical advances on 

James E. Webb. NASA administra- 
tor, said he has discussed the NASA 
program with Rep. Miller, Sen. Robert 
S. Kerr (D.-Okla.), chairman of the 
Senate space committee, and leaders of 
appropriations committees and has 
found them receptive to the NASA 
budget. 

"I believe there will be a good, strong 
debate.” Webb said. However, lie said 
lie thinks NASA will receive all the 
President requested. 

Even with the indirect benefits, it is 
the competitive race with Russia that 
is expected to provide the basis on 
which NASA will justify the growing 
space budget (AW Jan. 1 5, p. 21). 

Approval of the full NASA budget 
will result in actual expenditures of 
about $2.4 billion during Fiscal 1963. 
since incremental funding will extend 
expenditures of the appropriation about 
three years. 

Dr. Hugh L. Dryclen, deputy NASA 
administrator, estimated the agency will 
spend about S300.764.000 in-house for 
salaries and expenses and research. The 


remainder will go to industry, directly 
in contracts and indirectly through De- 
fense Department procurement. 

Following a suggestion by the Admin- 
istration. NASA will present its budget 
request to Congress in two, rather than 
three general headings (AW Jan. 15. 
p. 25). They are research, development 
and operations programs, and construc- 
tion programs. Salaries and expenses, 
previously a separate category, now arc 
included in operations. 

Agency programs arc divided into six 
broad areas, and the funding emphasis 
underscores the decision to use the C-5 
vehicle and rendezvous technique for 
the Apollo circumlunar and lunar land- 
ing missions (AW Nov. 6, p. 26). 
NASA, however, is substantially fund- 
ing the backup Nova vehicle, and will 
award contracts during Fiscal 1963 for 
booster and second stages. This vehicle 
could be used for direct ascent, and is 
the primary vehicle for flight beyond 
the moon. 

Dr. Dryden said NASA is “putting 
its bets on rendezvous, but is not burn- 
ing all bridges.” As a result of this 
philosophy, the agency is asking for $26 
million in supplemental funds to initi- 
ate development of the 1. 2-million lb. 
thrust M-l hydrogen-oxygen engine 
(AW Jan. S, p. 26). and $55 million in 
Fiscal 1963 funds for this engine. 

A cluster of four M-l engines is seen 
as the propulsion package for the Nova 
second stage, with a single M-l as the 
third stage. This configuration can carry 
1 50,000 lb. of payload on an escape or 
lunar landing mission, and 350,000 lb. 
in a 300-mi. earth orbit. 

Categories in NASA’s budget request 
and key programs in the Fiscal 1963 re- 
quest and Fiscal 1962 supplemental are: 
• Manned Space Flight; Total request 


Doolittle Retires as STL Chairman 

Lt. Gen. James H. Doolittle. USAF (Ret.) retired as chairman of the board of 
Space Technology Corp. effective Jan. 1 5. Gen. Doolittle requested retirement upon 
reaching STL's mandatory retirement age of 65 because of a desire to devote more 
time to the manv government and industry advisory posts lie holds. 

Dr. Louis G. Dunn, president of STL since 1958, will succeed Gen. Doolittle as 
chairman of tile board and Dr. Rnbcn F. Mcttlcr, STL’s executive vice president, has 
been named president of the company. Gen. Doolittle will remain as a member of 
the board of STL as well as member of the board of the parent company, Thompson 
Ramo Wooldridge, Inc. 

Among the posts in both government and industry held by Gen. Doolittle are 
these: member of the President's Foreign Intelligence Advisory Board, member of 
Atomic Energy Commission Project Plowshare (peaceful uses of atomic energy), 
member of the Air Museum Committee of the Smithsonian Institution, chairman 
of the Panel on the Scientific Advisory Board, member of Massachusetts Institute of 
Technology Board of Regents, member of Engineering Advisory Committee of the 
University of California, member of the board of Shell Oil Co., and member of the 
board of Mutual of Omaha. Gen. Doolittle also said lie has several philanthropic 
ventures to which he will devote his time. 
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NASA's Fiscal 1959-63 Budgets 


FY1959 FY1960 FYI961 FY1962 Request FY1963 
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Research, Development and Operations Programs* 


Manned Space Flight 






Nuclear systems technology. . 
Total R&D & opns 




of $2.58 billion includes $877 million 
for development and operations of 
Mercury, extended Mercury, Gemini 
and Apollo vehicles; $748 million for 
development of Saturn C-l and C-5 
vehicles and Nova; $635 million tor 
construction, primarily at the Atlantic 
Missile Range, Mississippi Test Site, 
Michoud Operations Facility and 
Houston, Tex., site of the Manned 
Spacecraft Center. Total cost of the 
center is now $90 million, including 
$60 million appropriated last year. 

Manned space flight also includes 
$121 million of the supplemental re- 
quest, including $50 million to accel- 
erate development of the C-5, $55 mil- 
lion to purchase land at AMR for the 
new launch complex, and $16 million 
to buy land in the Pearl River, Miss., 


area, test site for booster and stages to 
be built at Michoud, La. 

• Space Applications: Total request of 
$139.7 million includes SS5 million to 
begin development of advanced com- 
munications satellites m high and syn- 
chronous orbits: S51 million for de- 
velopment of Nimbus and Acros 
weather satellites, and $3 million for 
construction of an applied sciences 
laboratory at NASA's Goddard Space 
Flight Center for weather and com- 
munications satellite applications. 

The Weather Bureau is requesting 
$47.2 million for meteorological satel- 
lites (see p. 28), most of which will be 
transferred to NASA which acts as 
agent for the Weather Bureau in space- 
craft and launch vehicle procurement. 
Weather Bureau satellites will be of 


the Nimbus class. 

• Unmanned Investigations in Space: 
Total, $556 million. Spacecraft develop- 
ment and operations will cost $468 mil- 
lion, and launch vehicle development, 
$76 million. Construction request of 
$12.2 million will provide a bioscienccs 
laboratory at Ames Research Center, 
spacecraft environmental simulator at 
Goddard, and support and maintenance 
facilities at Jet Propulsion Laboratory. 

The spacecraft development and 
operations category reflects a maturing 
from research to development status of 
second generation all-purpose scientific 
satellites for geophysical and astronom- 
ical experiments. It also will provide for 
design studies for advanced planetary 
spacecraft in the Prospector and 


30 


AVIATION WEEK ond SPACE TECHNOLOGY, Jonuory 22, 1962 


NASA Construction Programs and Personnel 


Flight Research Center 
Wallops' Station 








to NASA; Fiscal 1962 employment total wr 


Vehicle development program in- 
cludes a $9 million supplemental re- 
quest and S67 million in regular funds 
for Centaur; a $5 million boost in sound- 
ing rockets to attract more university 
participation in rocket research; funds 
to increase the capability of Scout from 
150 to 240-lb. satellites,’ and final funds 
for the development completion of 
Delta. 

• Space Technology: Total requests, 
S590 million. Propulsion and space 
power category request is $345 million; 
launch vehicle and spacecraft tech- 
nology, S107 million, and $112 million 
for construction of a variety of research 
facilities at Ames. Langley and Lewis 
Research Centers, Goddard, JPL. Wal- 
lops Island. Va„ and test facilities at 
Jackass Flats, Nev., for nuclear engines 
and stages (see p. 33). 

Cyclotron Use 

In cooperation with three Virginia 
universities, Langley will build a cyclo- 
tron to be used as a space radiation 
effects laboratory. 

• Aircraft and Missile Technology; Re- 
quest, S54 million. This is primarily 
the non-space oriented research, largely 
with winged aircraft and primarily in- 
house. Nfiijor programs arc the super- 
sonic transport, variable swept wings, 
and short and vertical takeoff and land- 
ing configurations. Money request in- 
cludes Sl.S million for a flight simulator 


and test and fabrication facilities at 
NASA's Flight Research Center, 
Edwards, Calif. 

• Supporting operations: Total request 
of S313 million includes S15S million 
for operating and improving tracking 
stations and data acquisition equip- 
ment. and $155 million for new con- 
struction. 

Construction programs include a new 
data acquisition station in the Far East, 
and several data acquisition stations in 
the U. S.: advanced antenna system for 
JPL.'s Coldstonc facility, and advanced 
antennas at Johannesburg. South Africa, 
and Woomera. Australia. 

Deep Space Tracking 

NASA's deep space tracking facility 
is made up of the Goldstonc, Johannes- 
burg and Woomera stations. 

Tile agency does not have a separate 
category for bioastronautics research, a 
research area which caused considerable 
congressional questioning last year. 
However. NASA will spend about $27 
million in this area in Fiscal 1963, both 
in manned space flight and space 
science programs. 

NASA's S163 million liquid propul- 
sion development program will be 
divided this way: $55 million for F-l; 
$55 million for M-l; $39 million J-2. 
and the remainder for a variety of re- 
search. 

The agency has requested SS million 


for development work in solid propul- 
sion. and apparently will use this money 
on programs involving solid rockets of 
120-in. dia. or less. 

Although President Kennedy last 
May assigned to the USAF Systems 
Command responsibility for developing 
solid propellant motors as a parallel to 
Saturn and Nova vehicles, Dr. Dryden 
said there is "no hope of getting them 
in the same timescale as the F-l.” He 
said solids can be developed more 
rapidly, hut the F-l has been under 
development several years. 

Dr. Dryden said there is no immedi- 
ate NASA requirement for the USAF 
Titan 3, and no programs arc geared to 
this vehicle. He said, however, that 
NASA supported the Defense Depart- 
ment in making the Titan 3 a part of 
the National Booster Program, and 
Webb said NASA is deeply interested 
in this vehicle as a possible launcher 
for rendezvous spacecraft. 

Titan 3 Composition 

Titan 3 is a Titan 2 with two 1 20-in. 
solid propellant stages strapped to the 
sides (AW Jan. 8. p. 27). 

The Fiscal 1963 NASA budget re- 
quests 4.393 new employes, to bring 
the total to 26.273. The agency now is 
in the midst of a drive to recruit several 
thousand scientists and supporting per- 
sonnel to bring its roster to the ap- 
proved FY1962 level of 21,800. 
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Impact of Boeing Profit Ruling Weighed 


By Katherine Johnscn 

Washington— U. S. Tax Court's order 
to the Boeing Co. to refund SI 3 million 
in excess profits— the court's first deci- 
sion in a major renegotiation case— is 
being weighed in the light of the effect 
it will have on Defense Department's 
incentive contract program, on exten- 
tion of the Renegotiation Act, and on 
pending aerospace renegotiation cases 
totaling more than SI 20 million. 

Tire court struck a middle-ground 
between Boeing's basic policy conten- 
tion that its profits should be based on 
sales and the Renegotiation Board, 
which argued that they should be based 
On the company’s net worth. 

Net Worth Theory 

fudge Craydon G. Withey, assigned 
the case by the Tax Court, subscribed 
to the net worth theory with the im- 
portant modification that a company's 
investment in developing technical and 
engineering know-how should be con- 
sidered as net worth. His opinion was 
filed Jan. 10. 

Under the Renegotiation Board's 
criteria, Boeing's profits of S56.7 mil- 
lion for 1952 amounted to about 98% 
of its net book worth of $57.8 million. 

While this indicates "an unusually 
high profit," Judge Withey said, “its 


Disarmament Dollars 

Washington— President Kennedy last 
week asked Congress to more than 
triple the budget of the U. S. Anns 
Control and Disarmament Agency by rais- 
ing it from the S1.8 million appropriated 
for Fiscal 1962 to $6.5 million for Fiscal 
1963. 

Congress established the agency last 
year at the President's request. Tire 
agency estimates it will spend SI million 
on research contracts with private and 
public institutions. It also wants to in- 
crease its staff from 126 to 220 |>crsons. 

President Kennedy also requested $30 
million for research and technical services 
at the National Bureau of Standards. 
The bureau said that "particular empha- 
sis will be given to standards for radio 
and microwave quantities, measurement 
and standards problems in plasma physics 
and astrophysics and high temperature 
standards and measurement methods.'' 
Tile request is $6.5 million higher than 
the Fiscal 1962 appropriation for re- 
search. The bureau also plans to spend 
$730,000 for design of a radio standards 
laboratory and $720,000 for the con- 
struction of a plasma physics building, 
both slated to be located at the Boulder, 
Colo., site. 


books do not account for the value of 
its design engineering and manufactur- 
ing know-how . . . categories of know- 
how in the highly competitive airframe 
industry constitute an asset which is 
of great value which should be added 
to its book net worth in applying the 
net worth factor." 

In Boeing's case, the judge said, this 
know-how “was of at least the value of 
all its book assets combined.” He es- 
timated Boeing's return on “whole net 
worth” at "approximately 50% ” instead 
of 98%. 

There is general agreement in indus- 
try and government that the Boeing 
decision represents a major blow to any 
type of incentive contracting. It sets li 
judicial precedent for the recipture of 
incentive payments awarded by Defense 
Department in the renegotiation pro- 
cess. Of Boeing's 1952 profits, 88.8% 
Gimc from work performed under in- 
centive contracts. Under renegotiation 
law. a firm's total profits from its total 
government business for the year are 
evaluated. There is no contract-by-con- 
tract determination, 

William M. Allen. Boeing president, 
commented: 

"We strongly believe in the tvpe of 
contract which rewards efficiency and 
penalizes inefficiency. The Department 
of Defense demonstrated a similar be- 
lief bv using the incentive type of con- 
tract which this judge finds objcction- 

"Judge Withey's ruling, if not cor- 
rected. could seriously undermine the 
integrity of contracts negotiated by the 
Department of Defense and might have 
an important adverse effect upon mili- 
tary procurement." 

Boeing's net financial stake in the 
1952 ease is about S900.000. The com- 
pany estimates that if the SI 3 million 
were not refunded through renegotia- 
tion. about SI 2.1 million would be 
icturned to the government anyway in 
taxes at the 70% excess profits tax rate. 

The company intends to fight the 
case to the end. It has asked for a re- 
view before the full 16-member Tax 
Court. Such a review or an alteration 
in the Withey ruling arc highly un- 
likely, in the view of legal observers 
here. 

Renegotiation Board's original 1952 
determination against Boeing amounted 
to S9.8 million. During the course of 
the court trial, which started in October 
of 1958, the Justice Department on the 
recommendation of the Renegotiation 
Board raised the claim to $20 million. 

In lowering the detennination to $1 3 
million, the Tax Court not only modi- 
fied the formula for determining net 
worth but also discounted most of the 
Renegotiation Board's allegations of in- 


efficiency in Boeing's management and 
performance. The court also stressed 
Boeing's contribution to the national 
defense, particularly in the production 
of 299 B-47 bombers to serve as the 
backbone of bombardment forces. 

The court said Renegotiation Baird's 
numerous criticisms of Boeing's per- 
fonnance in the B-47 procurement wa . 
"unreasonable," noting that it was 
“the largest single procurement ever t.i 
that time made by the military services 
of this country." lie said Boeing was 
required by the Air Force to make 
2,000 changes in design during the 
year, to use its urgently needed tech- 
nical personnel to supervise the work 
of 200 subcontractors, and to share its 
B-47 know-how with two competitors, 
Lockheed Aircraft and Douglas. 
Cooperation Cited 

Judge Withey's opinion recognized 
Boeing’s cooperation with Lockheed 
and Douglas "with respect to the manu- 
facture of an airplane which was clearly 
a prototype for future commercial air- 

It added that Boeing "believed at the 
time that a potential commercial mar- 
ket existed for such airframes. After 
events have borne this out. The bene- 
fits [Boeing] would normally have ex- 
pected to reap because of its position 
as the designer and developer of the 
first swept-wing jet-powered airplane- 
suitable for commercial airline use were 
voluntarily relinquished. . . . That it 
was paid for its part in making it 
possible for Douglas and Lockheed to 
manufacture B-47s does not ... de- 
tract from the risk it incurred not ade- 
quately compensate it for this type of 
risk.” 

In the case of the B-50, the court 
opinion stated, Boeing was "clearly in- 
efficient" in its delivery of 22 aircraft 
in 1952 under a contract calling for 
delivery of 36. 


MRBM Competition 

Washington— Air Force will have to 
reprogram some of its Fiscal 1962 funds 
to begin work on the Medium Range- 
Ballistic Missile (MRBM), which was 
recently authorized by the Defense De- 
partment (see story p. 26). 

Funds programed for the project 
amount to S6 million for Fiscal 1962, 
and the Fiscal 1963 request Is for $122 
million, about half of wlu'ch will probably 
be used in that fiscal year. 

Requests for proposals now are sched- 
uled to be circulated to industry before 
Feb. 1 5 on the basis of six associate con- 
tractor categories (AW Jan. 15, p. 23). 
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Space Council Funds 

Washington— Congress lias been asked 
for S530.000 to operate the National 
Aeronautics and Space Council, which 
will remain at a personnel level of 32. 

The amount is S15.000 less than the 
Fiscal 1962 request. The difference is 
due to new equipment and other ex- 
penses when the council w-as activated 
last year under the chairmanship of Vice 
President Lyndon B. Johnson. 

The council was authorized in the 
1958 Space Act. but never was used in 
the Eisenhower Administration. Under 
the current Administration, the council 
is the top White Honsc advisory agency 
on policies, plans and programs for aero- 
nautical and space activities. It has been 
credited with establishing the manned 
lunar landing project as a national goal. 


Meanwhile, congressional supporters 
of renegotiation and spokesmen for the 
aerospace industry arc at odds as to 
what effect the Boeing decision will 
have on action this session to extend 
the law. It is due to expire June 30. 

John Courtney, counsel for the 
House Armed Services Committee, 
said that the Tax Court decision, by- 
vindicating the fairness and justice of 
the Renegotiation Board detennination, 
unquestionably will give supporters a 
stronger hand in fighting any move to 
amend the law. 

A spokesman for Aerospace Indus- 
tries Assn, said the Boeing case, from 
beginning to end, was a fine illustration 
of the arbitrariness of the renegotiation 

"First, the regional board decided 
that Boeing had not made any excess 
profits for 1952, then the main board 
in Washington decided the excess 
profits amounted to $10 million, then 
in the Tax Court trial it was decided 
that the excess profits amounted to $20 
million, and then the Tax Court de- 
cided they amounted to $13 million,” 

AIA has abandoned hope for repeal 
of the law. 'Hie association has recom- 
mended to the Joint Congressional 
Committee on Internal Revenue that it 
be amended by placing the board within 
the Defense Department, by shifting 
the burden of proof from the contractor 
to the government, and by granting 
the same right of appeal from the Tax 
Court to the U.S. Court of Appeals 
that is now provided in tax arses. 

Other aerospace manufacturers are 
studying the Boeing aisc to decide 
whether or not they should proceed 
with their own cases. Boeing itself has 
three other oises pending before the 
Tax Court, totaling $'4. 3 million. They 
arc: $7.3 million for 1953, $10 million 
for 1954 and 86.S million for 1955, 
Two North American Aviation aiscs, 


involving $6 million in excess profits 
for 1953 and $14 million for 1954. 
have already been tried before the Tax 
Court, but decisions have not yet been 
handed down. Two other North Ameri- 
can cases are awaiting trial, $9 million 
for 1955 and $4 million for 1958. 

Other cases awaiting trial arc: 

• Ling-Tcmco-Vought, Inc., $4.2 mil- 
lion. This includes $750,000 for 1952 
and $3.5 million for 1953. 

• Fairchild Stratos Corp., $2 million 
for 1953. 

• Douglas Aircraft Co., 519.5 million. 
This includes $6 million for 1953; $6 
million for 1954; and $7.5 million for 
1955. 

• Martin Marietta Co., $18.3 million. 
This includes $3.5 million for 1953; 
56.5 million for 1954; $3.5 million for 
1955; and 54.8 million for 1956. 

• Lockheed Aircraft Corp., 519.6 mil- 
lion, This includes 56 million for 1953; 
56 million for 1954; S3. 5 million for 
1955; and $4 million for 1956. 

Increases Requested 
For Nuclear Projects 

Washington— President Kennedy last 
week asked Congress for sharp increases 
in appropriations for design and pro- 
duction of nuclear weapons and devel- 
opment of nuclear powcrplants and 
power supply units for space vehicles. 

In his Fiscal 1963 budget request, the 
President asked Congress to give the 
Atomic Energy Commission 5742 mil- 
lion for nuclear weapons work, an in- 
crease of $112 million over the $629.8 
million appropriated for Fiscal 1962. 
The requested increase is similar to the 
increase between Fiscal 1961. when 
$517.7 million was appropriated, and 
the Fiscal 1962 figure. 

The President also asked for sizable 
increases in space and military reactor 
development. They would be offset by- 
cuts in civilian reactor programs. They 
include: 

• Project Rover. This joint AEC-Na- 
tional Aeronautics and Space Adminis- 
tration program to develop a nuclear 
rocket stage for lunar and planetary- 
flights received $68.9 million for Fiscal 
1962, with AEC receiving $43.4 million 
of that and NASA 525.5 million. For 
Fiscal 1963, the President asked more 
than double this total— $74.8 million for 
reactor development and 510 million 
for plant expansion in the AEC budget 
and 562 million in the NASA budget. 
NASA’s request is split $35 million for 
the Ncrva engine and $26 million for 
the Rift stage in which the engine will 
be tested. 

• Snap. This program is aimed at de- 
veloping small nuclear power sources 
that will supply electrical power for 
space vehicles. A total of $72 million 
was requested for AEC reactor develop- 


ment for Fiscal 1963, compared with 
$50.1 million appropriated in Fiscal 
1962. 

AEC said the additional money 
would start a new program to develop 
a high-power system for communica- 
tions satellites, reconnaissance systems 
and space probes, called Snap-50. 

Although the request for the Project 
Pluto ramjet reactor program rose only 
from $24 million last year to $26.5 mil- 
lion in the new AEC budget, the Air 
Force asked for $23 million for vehicle 
development— its part of the joint pro- 
gram. The reactor would propel a super- 
sonic low-altitude missile such as those 
proposed under USAF's SLAM studies. 

Echo 2 Films Studied 
For Cause of Failure 

Washington— Echo 2 sphere broke 
apart during an inflation test Jan. 1 5 
from the Atlantic Missile Range. Na- 
tional Aeronautics and Space Adminis- 
tration hopes to pinpoint the cause 
from television and motion pictures 
taken during the flight. 

The 500-lb. sphere, boosted on a ver- 
tical trajectory by a standard USAF- 
Douglas Thor missile, apparently had 
successful launch and payload ejection 
phases, but the inflation sequence was 
described as "violent" in video pic- 
tures monitored at AMR (AW Jan. S, 

p. 28). 

Second booster and payload arc avail- 
able for another test, probably in March. 

The 16 mm. motion picture data 
capsule was recovered about 250 mi. 
northeast of the island of San Salvador 

Inflation process was designed to 
take about 1 5 min., but the sphere was 
completely inflated in about 30 sec.. 
and then broke apart. 


Optical Surveillance 

Industry proposals are due this week 
for a new optical space surveillance sub- 
system intended to detect space vehicles 
at ranges of 3,000 to 300,000 mi. Pro- 
gram, known as Prototype Optical Sur- 
veillance Subsystems (POSS), calls for 
installation of one or two telescopes atop 
a mountain in Arizona, linage orthicons 
and data processing techniques will be 
used to detect objects whose images are 
not visible to the naked eye. Installation 
is to be completed by the end of the 
year. Approximately a dozen companies 
are expected to submit bids to USAF’s 
Electronic Systems Division. 

Rome Air Development Center, in 
what appears to be a related program, 
plans to award a contract for develop- 
ment of passive optical techniques for 
distinguishing earth-orbiting objects from 
stellar backgrounds, using reflected solar 
energy for target illumination. 
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Big Army Shift Affects Technical Offices 


Washington— Sweeping Army re- 
organization which will abolish three of 
the nine technical services, take away 
the statutory character of five others, 
establish a Materiel Development and 
Logistic Command (MDLC) and an 
Army Combat Developments Com- 
mand (ACDC) and alter segments of 
the headquarters staff was announced 
last week by Anny Secretary Elvis J. 
Stahr, Jr. 

Only the Corps of Engineers, which 
performs many civil functions in the 
U. S., will remain as a separate statutory 
technical service. The Office of the 
Surgeon General will lose its statutory 
status but will be retained as a separate 

Each of the technical service chief 
officers was given his title and authority 
under law. This statutory status would 
!>e lost by seven of them under the new 
plan. 

The offices which will be abolished 
are Quartermaster General, Chief of 
Ordnance and Chief Chemical Officer. 

Those whose functions will be 
changed, their titles retained but their 
statutory status abolished are Chief 
Signal Officer, Adjutant General, Chief 
of Finance and Chief of Transporta- 

Similar to Air Force 

MDLC, under the command of a 
four-star general, whose headquarters 
will be in the Washington area, will 
shepherd weapon systems from the ap- 
plied research stage through develop- 
ment to operational status, and then 
provide logistic support to user com- 
mands. In effect, it will perform func- 
tions in the Army which in the Air 
Force were placed under the Air Force 
Systems Command and the Air Force 
Logistics Command in April of last 

The Army Combat Developments 
Command will take over combat 
development functions now assigned to 
the Continental Army Command 
(CONARC). The shift will also take 
many functional activities from the 
Anny General Staff and will leave it 
mainly a planning and policy making 
group. An estimated 18 months will be 
required for the entire reorganization. 

The reorganization will not produce 
any significant changes in the arsenals, 
laboratories, depots, test ranges and in- 
stallations. 

Direction of some of these services 
and activities will shift to MDLC, and 
some to ACDC. MDLC will change 
emphasis in the development of Army 
weapons to concentrate on the project 
management concept, resembling the 
Air Force’s designated systems approach 


and also the Navy's Polaris project. 

In order to abolish the billets of 
Chief Signal Officer, the Adjutant Gen- 
eral, the Quartermaster General, the 
Chief of Ordnance, the Chief Chemical 
Officer, Chief of Finance and the Chief 
of Transportation, the Secretary of De- 
fense will take advantage of a provision 
in the National Security Act of 1947, 
as amended. The statute provides that 
the action becomes effective 30 days 
after the Armed Services Committees 
of the Senate and House of Representa- 
tives have been notified, unless they 
veto the proposal. They were notified 
Jan. 16. 

Functions Reassigned 

The functions of the offices of the 
Chief of Ordnance and the Chief 
Chemical Officer will be reassigned. 
The staff and service functions of part 
of the Office of the Quartermaster Gen- 
eral will be performed by the Chief of 
Support Serv ices, who will be assigned 
to the Deputy Chief of Staff (Logistics), 

The staff and service functions of the 
Chief Signal Officer. Chief of Trans- 
portation, Chief of Finance and Adju- 
tant General will be performed by head- 
quarters staff officers with the same 
titles. 

Stahr said these are the objectives of 
the reorganization: 

• Eliminate duplication of effort and 
excessive fragmenting of functions, re- 
sponsibilities and resources. 

• Consolidate responsibilities for per- 
sonnel management, training, combat 
developments, research and dcvelop- 


Sage Backup Briefing 



ontincntal air control and 
n (416-L) program, of 
: system is the heart, will 
prospective bidders at a 
clopmcnt Center briefing 


The backup system, called BUIC (for 
Backup Interceptor Control), will mon- 
will provide control of manned intercep- 
tors, Boniarc and Nike surface-to-air 

which might lead a second-wave attack 
after Sage installations were destroyed 
in a first-wave ballistic missile assault. 

Specifications were prepared by Elec- 
tronic Systems Division. Mitre Corp. and 
RADC. Bidders probablv will include 
Burroughs, General Electric, Hughes, 
International Business Machines Corp., 
Litton Industries and Martin Marietta. 
Backup system previously was referred 
to as SABU (Sage Backup). 


ment and logistics functions in the 
smallest practicable number of com- 
mands and agencies. 

• Provide an organization which is bet- 
ter adapted to changes in the general 
defense environment which have 
evolved since 1953, when the last com- 
prehensive study of the Army organiza- 

• Improve effectiveness by more clearly- 
fixing responsibility for accomplishment 
of major tasks and by simplifying and 
strengthening the command and man- 
agement structure. 

• Provide for more flexible use of skills 
and capabilities of military personnel 
and for correspondingly broader tech- 
nical opportunities. 

• Delegate to subordinate commands 
and agencies all functions which need 
not be performed at the level of the 
Secretary of the Army and the Army 
General Staff. 

Commenting on the reorganization 
plan, Secretary of Defense Robert S. 
McNamara said: "While the land forces 
had a significant role in the past, I 
believe that because of technological 
and other developments they will play 
a much larger role in the strategy- of the 

Functions of New Command 

MDLC will perform the wholesale- 
materiel functions of research and de- 
velopment, procurement and produc- 
tion, inventory management, storage 
and distribution and maintenance and 
disposal, all of which are now assigned 
to the technical services. It will test 
new weapons and equipment, which has 
traditionally been done by CONARC 
and the technical services. 

MDLC will also control the develop- 
ment, testing, production and supply 
of materiel, including the operation of 
laboratories, arsenals, proving grounds, 
test ranges, depots and transportation 
terminals. 

ACDC activities will include the de- 
velopment of organizational and opera- 
tional doctrine, materiel objectives and 
qualitative requirements, war gaming 
and field experimentation and cost ef- 
fectiveness studies. 

ACDC will include many personnel 
now in the combat development sys- 
tem and personnel from the Armv 
school system who are responsible for 
doctrine, field manuals and preparation 
of tables of organization and equipment. 

CONARC will be responsible for the 
training of all individuals and units of 
the technical and administrative serv- 
ices and the combat training of the 
Army in the field. This will include the 
Army National Guard and the Army 
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From the beginnings of communities on 
the face of the earth, reconnaissance has 
played a decisive hand in shaping history. It 
has not only acted as the “eyes" of com- 
manders, but has also been a prime factor for 
command decision. Traced back through the 
course of civilization as we know it, recon- 
naissance has affected the savings of money 
and lives ... the loss or victory of battles . . . 
the rise or fall of governments. And this in- 
fluence remains true today where reconnais- 
sance has developed into a highly sophisticated 
multi-faceted area of operations. It may very 
well determine the fate of our civilization. 


WORLD 


will undoubtedly be a factor in the investi- 
gation of space. The lessons of history 
seem crystal clear — reconnaissance is vital; 
lack of reconnaissance is often fatal. 

Chicago Aerial's “Lack of Reconnais- 
sance" Series has focused attention upon this 
very real, very vital tool. The lessons so 
vividly accented by the facts of history act to 
serve as both a warning and a stimulus. 


Reprints: because of the considerable interest 
attracted by the "Lack of Reconnaissance” Ser- 
ies, CAI is offering reprints of six historical 
events suitable for framing. For your free copies 
simply write CAI, Barrington, Illinois. 
“ENGINEERS INVESTIGATE THE OPPORTUNITIES AT C.A.I . ” 



CHICAGO AERIAL INDUSTRIES, INC. 

s: DAYTON, LOS ANGELES, WASHINGTON, D 
., Illinois; PACIFIC OPTICAL CORP., Inglewood. Co 



AIR 

TRAFFIC 

CONTROL 

& GENERAL 
PRECISION 


General Precision 
has all the 
skills required 
for development of 
an air traffic 
control system. 

As prime contractor 
for the Federal 
Aviation Agency’s 
program for jet-age 
air traffic control, 
General Precision 
has more experience 
in this area than 
any other company. 
General Precision's 
other demonstrated 
capabilities 
for Space Vehicles, 
Missiles and 
Manned Aircraft: 
Navigation 

Guidance and Control 
Computers 
Fire Control 
Simulators 

General Precision, Inc., 
Tarrytown, New York, 
the principal 
operating subsidiary of 
General Precision 
Equipment Corporation. 
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Lunar Surface Data Is Goal of Ranger 3 

Washington— Ranger 5 payload is 
scheduled to be launched Jan. 22 from 
the Atlantic Missile Range primarily 
to photograph the lunar surface, make 
a hard landing and then relay informa- 
tion on surface characteristics as a pre- 
liminary to manned lunar landings. 

National Aeronautics and Space Ad- 
ministration considers the 10-point 
Ranger s mission so complex that it 
lias scheduled three identical flights 
this year. If any of the three complete 
the mission, the Ranger lunar impact 
program will be considered successful. 

Rangers 1 and 2. which were spacecraft 
and component tests, were only par- 
tially successful when they were injected 
into low earth orbits rather than highly 
elliptical orbits as had been planned 
(AW Nov. 27. p. 27). 

The 727-lb. Ranger 5 payload, to be 
launched by an Atlas Agcna B vehicle, GAMMA RAY BOOM is extended after Ranger 3’s midcoursc maneuver is completed. 
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Apollo Launch-Escape System Studied 

North American Aviation’s Space and Information Systems Division is evaluating 
proposals from industry for the Apollo spacecraft launch-escape solid propcllaut motor 
system. North American requirements specified these highlights: 

• Reliability of 0.9880 is expected. 

• Motor weight should not exceed 5,000 lb. for the three-nozzle canted configura- 

• Normal thrust will be 200.000 lb. at sea level and a temperature of 70F. Burning 
propellant^ (normally contributing to higher specific impulse) is not desired, probably 

• Minimum ignition time of 70 milliseconds to 90% of normal thrust is desired. 
The igniter is expected to operate satisfactorily with 18 to 30 v.d.c. and withstand 
one watt per circuit for 48 hr. without firing or detonation, and be capable of firing 
with current limited to 3 amp. 

exhausting to ambient temperature of -100F to + 150F and in any attitude under 
flight maneuver loads. 

• Thrust vector control by fluid injection is desired but alternate svstems for thrust 
vector control will be considered. 

• Kscape tower and rocket system will be jettisoned if launch is successful. 


will follow this mission sequence: at- 
tain a parking orbit, re-start and reach 
a 24.500 mph. escape velocity; perform 
a three-axis maneuver to lock on to 
earth and the sun; go into a collision 
course with the moon on the basis of 


re-establish its earth-sun reference; per- 
forin a ISO deg. yaw maneuver at an 
altitude of 5,000 mi. from the moon; 
operate a video camera as it approaches 
the moon; study the lunar composition 
and radar reflection characteristics; 
separate a braking rocket and capsule 
at an altitude of 70,000 ft.; fire the 
rocket to slow the package to zero 
velocity at an altitude of 1,100 ft.; and 
finally rough-land the capsule, which is 
designed to remain active 30 days to 
transmit data on quakes and meteoric 
impact. 

Spacecraft Dimensions 

The Ranger spacecraft is 5 ft. in dia. 
and S.25 ft. high in its launch configura- 

I wo solar panels will be unfolded 
in flight to increase the base dimension 
to 17 ft. 

The lunar television camera elec- 
tronics and tube were designed for the 
experiment by Radio Corp. of America. 
Jet Propulsion Laboratory, over-all man- 
ager for NASA's lunar and planetary 
programs, developed an optical tele- 
scope which provides the equivalent 
of a 40-in. focal length lens. Electron 
gun structure was developed by Gen- 
eral Electrodynamics Corp. 

The camera resolution will produce 
200-linc pictures transmitted to JPL's 
Goldstone antenna. One picture will 
be transmitted every 10 sec., with a 
three-second erasure interval, for most 
of the final 40 min. of flight. Separation 
of the survival capsule 8.2 sec. before 


impact is expected to disturb the orien- 
tation so that transmissions will end at 
this point. 

Other scientific experiments in the 
payload arc: 

• Gamma ray spectrometer, to detect 
the uranium, thorium, radium and po- 
tassium radioisotope emissions from the 
lunar surface. 

• Lunar seismometer, designed to sense 
waves from quakes or meteor impacts. 
The device will position itself so that 
its antenna is pointed toward the 
earth. 

• Radar reflectivity, a pulse-type radar 
which will operate as the payload de- 
scends to the moon between altitudes 
of 122 and 34 mi. 

Capsule Weight 

The lunar capsule weighs 32S.1 lb., 
including a 213-lb. retro-motor system, 
and 56.70-lb. survival sphere. 

General Dynamics / Astronautics- 
Lockhecd Atlas Agena B launch vehicle 
will be programed to burn 2.5 min. 
during the booster phase, and the sus- 
taincr will burn 4.5 min. and verniers, 
5 min. At booster cutoff, the vehicle 
will be at an altitude of 80 mi. At 
vernier cutoff, the vehicle-spacecraft 
will coast 30 sec., and then in sequence 
the payload fairing will be separated by 
spring action, explosive charges will re- 
lease the Agena stage, and retrorockets 
will slow the spent Atlas booster. 

The Agcna-Ranger combination is 
oriented through a pneumatic control 
system, and the Agena ignites for 2.5 
min., coasts in a parking orbit for about 
14 min., and rc-ignitcs to launch from 
orbit on a lunar trajectory. About 2.5 
min. after the 90-sec. re-ignition, 
Ranger 3 will separate from the Agena 
B stage. 

From launch to lunar impact will 
take about 66 hr. 


Laboratories Warned 
On Over-Expansion 

Massachusetts Institute of Technol- 
ogy President J. A. Stratton has cau- 
tioned the institute’s Lincoln and In- 
strumentation Laboratories to "exercise 
strict self discipline against any ten- 
dency to expand our part in [govern- 
ment] programs beyond the area where 

The warning, delivered Dec. 1 5. but 
made public only last week, appears to 
have been spurred by industry criticism 
of the sole-source award to MIT's In- 
strumentation Laboratory, by the Na- 
tional Aeronautics and Space Adminis- 
tration, for the development of Apollo 
guidance and navigation equipment 
(AW Jan. 8, p. 23). Stratton also re- 
ferred to work in ballistic missile testing 
undertaken by Lincoln Laboratory. 

In a memorandum to administrative 
officers of MIT’s defense laboratories, 
Stratton said: "We must be continually 
aware that much of this important work 
. . . would be welcomed by a large 
number of industrial concerns . . . we 
must push toward industry all work 
which can be done as well there as bv 
MIT." 

Me said "some expansion will of 
course be necessary in both Lincoln 
and Instrumentation Laboratories . . . 
such expansion is not to exceed that 
which is clearly required for proper per- 
formance of our responsibilities. Con- 
tinuing attention must be devoted to 
the phasing out of less important work 
as a means for finding the people and 
the working space for necessary expan- 
sion." (The Instrumentation Labora- 
tory is advertising for engineers and sci- 
entists for the Apollo program). 

Stratton also warned against accept- 
ing new work beyond commitments al- 
ready undertaken “to assure that in 
each instance the addition is necessary 
to the national interest and will con- 
tribute significantly to the continuing 
strength, not the size, of the labora- 

Stratton also cautioned the labora- 
tories on their role in assisting the gov- 
ernment in selecting companies to 
produce hardware they develop: "The 
choice of major industrial associate co- 
tractors is a responsibility of govern- 
ment ... we must of necessity on 
occasion make recommendations with 
regard to such choices, but we must be 
extremely careful not to influence these 
decisions in any undue way.” 

Stratton also said that new informa- 
tion developed by MIT laboratories in 
such projects "must be quickly and 
fully shared with all industry. Tliis has 
. . . always been our practice, but it be- 
hooves us especially now to review our 
efforts and intensify them wherever im- 
provements may be possible." 
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Mercury Flotation Collar Checked Out Preparatory to MA-6 

Flotation collar, designed to keep the Mercury capsule afloat for hours if necessary prior to pickup, is tested in preparation for MA-6. 
Scuba divers assist Astronaut Alan Shepard from spacecraft during a top egress demonstration (left). Shepard takes part in Marine helicop- 
ter pickup in demonstration at right. Marine Lt. Col. John H. Glenn is scheduled to make the MA-6 launch on Jan. 24. Three prob- 
lems caused a total of eight days in delays. First was traced to a faulty gyro in the Atlas guidance package, second was a faults servo 
cam in the Atlas, third a leak in the freon line which supplies cabin environmental system. 


DOD Approves Technical Phase 
Of 120-in. Solid Rocket Program 


Department of Defense lias approved 
the technical approach for the develop- 
ment of the 120-in.-dia. solid propel- 
lint rocket motor for the Titan 3 pro- 
gram (AW Jan. 8, p. 27), but various 
management aspects, as well as cost 
schedules and application of Program 
Evaluation Review Techniques (PERT), 
will have to be resolved at Air Force 
Systems Command's Space Systems Di- 

As a result of current consideration 
of these factors at Space Systems Divi- 
sion, a request for proposals to industry 
is not expected to be issued before the 
end of January. 

Contracts awarded in the resulting 
competition may not be entirely the 
cost plus fixed-fee type, because some 
aspects of the program may be put in 
the fixed-price category and other as- 
pects may be governed by incentive 

Meanwhile, Space Systems Division 
has received the go-ahead from Depart- 
ment of Defense to proceed with the 
156-in.-dia. solid propellant rocket mo- 
tor concurrently with development of 
the 120-in.-dia. program, but the 
amount of support for the effort from 
Fiscal 1962 funds is questionable. Sup- 
port from Fiscal 1963 funding virtually 
is certain, but the amount is not set. 

Aerospace Corp., technical adviser to 
Space Systems Division, has been 


briefed by potential solid-propellant in- 
dustry competitors with respect to their 
present capabilities to fabricate and test 
rocket motors in the 1 56-in.-dia. cate- 
gory to ensure that no conflict will 
exist with efficient execution of the 
120-in. solids program. 

Anticipation is that Aerospace Corp. 
will recommend to Space Systems Divi- 
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sion that the 156-in.-dia. solids pro- 
gram proceed immediately for develop- 
ment of hardware, under a design 
freeze. Under this approach, develop- 
ment is likely to begin initially with a 
single-segment, single-nozzle configura- 
tion and. if this development is success- 
ful. then phase into development of 
three-to-five-segment motors for perhaps 
three firings. Thrust for a five-segment 
1 56-in.-dia. motor probably would be 
about 1.8 million lb. Duration prob- 
ably would exceed 80 sec. 

Although the 156-in.-dia. solid pro- 
pellant motor may become the “work- 
horse" unit for the Air Force, no spe- 
cific vehicle application is indicated. 

Work on the 240-in.-dia. motor, also 
being considered in Aerospace Corp.’s 
over-all analysis of the large solids pro- 
gram. isn’t likely to be recommended 
initially as more than a feasibility study, 
with perhaps one demonstration firing 
at Edwards AFB. Industry views the 
240-in.-dia. development as introducing 
huge technical problems in almost all 
aspects of design and fabrication. Any 
development under this category defi- 
nitely will require on-site fabrication 
in some respects. 

Possible follow-on to the initial phase 
of the 240-in.-dia. solid propellant ef- 
fort would involve design refinements 
aimed at lighter weight hardware and 
feasible thrust vector control. 

Aerojet-General and Thiokol Chemi- 
cal Corp. both have displayed keen 
interest in the 240-in.-dia. motor de- 
velopment. despite technical difficulties 
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NATO Begins Evaluation of VTOL 
Strike Figh ter, Transport Proposals 


By Cecil Brownlow 

Paris— Technical working groups of 
the North Atlantic Treaty Organization 
are examining proposals of firms from 
the U. S. and other NATO nations in 
initial steps toward providing NATO 
with a V/STOL strike reconnaissance 
fighter and a companion medium-range 
support transport by the late 1960s. 

Opinions as to the outcome range 
from a minority consensus of nothing 
to cautious optimism that the nations 
involved will finally agree upon a com- 
mon design or designs. 

All, agree, however, that the task of 
selection probably will be pocked by 
nationalistic demands based upon need 
or pride and probably both. 

France has let it be known that it 
has a nationally funded program in the 
fighter field, which it would be glad to 
share, but plans to continue in any 
event. West Germany and others have 
maintained that the present specifica- 
tions-.! capability of maintaining a 
Mach .92 on-the-dcck speed for a dis- 
tance of at least 250 mi.— do not fit 
their ultimate needs. 

There also is a general consensus 
that the future of both projects will be 
bleak without substantial U. S. financial 
support. 

Latest step was taken on Jan. 10 
when 11 bids were submitted on the 
deadline date for the strike fighter com- 
petition, with several firms presenting 
more than one proposal as a hedge 
against specification changes. 

Prominent absentee was Germany’s 

on a national level and now undergoing 
a major structural and engine modifica- 
tion program, including elimination of 
the planned swivelling wing-tip pods 
for vertical lift. 

Revised plans for the aircraft, re- 
portedly necessitated because of vibra- 
tion and control problems, envisage use 
of three Rolls-Royce RB.162 lift en- 
gines and two RB.l 53s, all buried 
within the fuselage. The RB.l 53s could 
provide deflected thrust as an aid to 
the RB.l 62s during verticil ascent and 
descent through a rotating grill located 
on either side of the tail pipe. A clam 
shell arrangement in each would deflect 
the thrust into the grill as it swivelled 
downward for takeoff and landing. The 
grill would revert to its normal position 
after takeoff to permit the RB.l 53s to 
provide thrust for horizontal flight. 

It is believed that the aircraft also 
is being redirected toward its pre- 
NATO competition design as a high- 
speed, high-altitude interceptor. 

Germany is represented in the pres- 

40 


cut round, however, through two pro- 
posals submitted by Focke Wulf, one 
for a straight replacement for the sub- 
sonic Fiat G.91 close-support fighter 
in the event a decision is made in this 
direction, another for a more-sophisti- 
cated aircraft that would be supersonic 
at altitude and closely follow the present 
NATO specifications for on-thc-deck 
perfonnancc. Both reportedly arc built 
around versions of the Bristol-Siddelev 
BS.53 deflected-thrust powerplant. 

Previously revealed competitors are 
RepublicT’okker, Dassault-Sud and 
Lockhccd-Short Bros. (AW Dec. 25, 

p. 20). 

Hawker Siddcley has two proposals, 
one a largely standard version of the 
transonic BS.53-povvcred P.1127 which 
already has entered the flight test stage. 
A refined version designated the P.l 150 
has a reported speed at altitude of 
Mach 2.2. Changes over the 1127 in- 
clude incorporation of the BS.100 and 
a more streamlined fuselage. 

In the French national competition, 
the Louis Brcguet entry, like the re- 
vised VJ-101, envisioned use of three 
RB.162s for vertical thrust and two 
RB.153s for horizontal flight. Designa- 
tion at the time was the Brcguet 1110. 

Fiat has teamed with West German 
southern group of Bolkow. Ilcinkd and 
Messerselunitt, which decided against 
entering its VJ-101 project. New group 
will design a V STOL strike reconnais- 
sance aircraft for NATO. The agree- 
ment still is subject to approval by the 
West German and Italian govern- 

National delegations will have ap- 
proximately two months to studv the 
proposals and submit their initial find- 
ings and recommendations to the 
NATO Secretariat. 

On the transport side, NATO and 
national groups are working to pare 
down the unexpectedly large total of 
27 bids submitted before the Nov. 24 
deadline for BMR-4. 

Allocation of funds, especially U.S., 
is regarded by advocate and opponent 
alike as the keystone of the NATO proj- 
ects. U. S. willingness to underwrite 
development and prototype costs, they 
believe, could go a long way toward 
breaking down national barriers and ac- 
ceptance of a common design. 

An advocate of the fighter program 
who has been working for its adoption 
concedes that the U.S. will have to 
step in. lie also believes the program 
may evolve into a requirement for two 
or three specific types of aircraft de- 
signed for different missions, partially 
for practical reasons, partially to satisfy 
national pride. 


News Digest 


USAF's High Altitude Propulsion 
Test Cell at Arnold Engineering De- 
velopment Center, Tullahoma, Tcnn., 
recently underwent a qualification test 
in which Agcna B stage was kept in a 
3 x 10"“ mm. of Hg. vacuum for seven 
days. The J-24 cell will eventually test 
engines under space conditions during 

North Atlantic carriers of the Inter- 
national Air Transport Assn, are hold- 
ing another mail vote on the subject 
of low-cost group fares between North 
America and Europe. A recent mail 
vote covering group fares and extended 
individual excursion fares was negative. 
In the balloting begun last week, the 
excursion fare has been eliminated and 
only the group fare is up for vote. Tin’s 
is a proposal for special fares for groups 
of 25, with a New York-London round- 
trip fare of $300. 

Richard S. Boutellc, former presi- 
dent of Fairchild Engine and Aircraft 
Corp., died Jan. 1 5 in Hagerstown. Md. 
at the age of 63. 

Ryan Aeronautical Co. earned a rec- 
ord 53,304.645 or $1.89 a share after 
taxes in the year ended Oct. 31. a 14% 
gain over Fiscal 1960 net income of 
52,894,055 or 51.68 a share. Sales for 
Fiscal 1961 were SS9.448, 172 compared 
with 5122,711,095 for the previous 

Air Line Pilots Assn, remained dead- 
locked with Pan American World Air- 
ways and Trans World Airlines last 
week in labor disputes over turbojet 
crew complement and wages. Federal 
mediators were unable to make progress 
in either dispute and a pilot strike was 
considered possible. 

Number three X-15 made its second 
flight Jan. 17 attaining a maximum 
speed of Mach 5.25 (3,715 mph.l and a 
top altitude of 133,000 ft. National 
Aeronautics and Space Administration 
test pilot was Neil A. Armstrong. 

National Airlines has filed for a New 
York-Miami shuttle service to match a 
similar jet service Eastern recently filed 
for with Civil Aeronautics Board (AW 
Jan. 1 5, p. 38). National, however, op- 
poses the low-fare service and is filing 
defensively only. 

Republic of Ireland is making plans 
for its first aircraft manufacturing plant. 
Established by Potez of France, the 
factory will produce P.840 turboprop 
transports. Aircraft will be completely 
manufactured in Ireland with the ex- 
ception of engine and specialized equip- 
ment (AW Oct. 2, p. 85). 
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Late Traffic Spurt Raises Airline Hopes 


December figures bring cautious optimism, but no 
change seen in trend toward mergers as solution. 

By L. L. Doty- 

New York— Sudden spurt in domestic trunkline traffic activity during the 
last quarter of 1961. after 15 months of business doldrums, is leading many 
observers to feel that the industry's historic growth pattern may be restored 
this year. 

The trend reversal, if it materializes on a long-range basis, could ease many 
pressures on the industry and the Civil Aeronautics Board for quick solutions 
to the airlines' current financial dilemma. Observers here feel, however, that 
it would not alter the strong pro-merger attitude of CAB and the industry, 
or lessen the stress being placed on the continuing problems of over-capacity 
and excessive competition. 


The drive for mergers particularly 
among larger carriers, is gaining mo- 
mentum. accelerated by a rare accord 
between the industry and at least a 
majority of . CAB members. Capacity 
and competition are continuing to de- 
press load factors to an unhealthy level. 

Optimism over 1962 prospects is gen- 
eral. although tempered by the possi- 
bility that the fourth quarter showing 
may have been only temporary. Rev- 
enue passenger miles rose 8% in the 
final quarter of 1961 over the same 
period in 1960— the largest quarterly- 
increase since 1960's first quarter, when 
trunkline traffic climbed 8.6%. 
Traffic No Cure-all 

The majority of top airline officials 
here feel that even a substantial traffic 
hike in 1962. while welcome, will not 
he a panacea for the industry’s fiscal 
ills. They point to the 11.3% traffic 
increase in November — the biggest 
monthly increase since Jan. 1960-and 
note that in November, the industry 
suffered a net loss of S7.9 million. 

The feeling is also strong that even 
if a normal rate of traffic growth 
emerged during the next few years, the 
industry, as it is now constituted, would 
be unable to survive until traffic volume 
rose to a level adequate to absorb capa- 
city. During the interim period, it is 
felt, some carriers would face bank- 
ruptcy, unless rescued by merger. Thus, 
many observers now feel that trunkline 
industry is irretrievably committed to a 
scries of mergers as its only salvation. 

I lowever. there are warnings by some 
that a merger-bent industry could meet 
with disaster if it fails to measure in 
advance the possible impact of whole- 
sale mergers. 

These warnings are sounded by 
groups who charge that no studies have 


been made of the long-range effects of 
mergers on competition, that most ex- 
ploratory merger talks between com- 
panies arc conducted without any guide- 
lines leading to an industry goal, that 
some mergers could create a competi- 
tive imbalance by making strong car- 
riers stronger, weak carriers weaker. 



It is difficult to find anyone within 
the industry today who will not identify 
excessive competition as the real source 
of the airlines' problems. Not many, 
however, will agree that the industry- lias 
re-equipped itself into a condition of 

Increased fares are considered by at 
least one major airline as a possible 
means of bolstering revenues depressed 
by excessive competition. Others admit 
that fare increases may help, but cling 
to mergers as the best method. 

In view of the CAB's general re- 
sistance to tariff increases and its recent 
encouragement of mergers, fare in- 
incrcascs are not likely to be pushed 
generally at this time’. Although the 
airlines will accept any increases CAB 
authorizes they do not agree on whether 
higher fares will or will not discounigc 
traffic growth. A number of officials 
believe that new markets can be opened 
only through lower promotional fares. 

The industry has been fairly success- 
ful in coping with the over-capacity is- 
sue. Although the rise in available scat 
miles has continued, trunklines have 
been able to adjust capacity to demand 
on a seasonal basis as well as can be 
expected in an operation calling for a 
relatively high aircraft utilization rate. 
Capacity-Traffic Ratio 

In the first quarter of 1961, when traf- 
fic was down 4%, available seat miles 
dropped 4,2%. In the final quarter of 
the year, the 8% revenue passenger 
miles increase was matched by a 13% 
increase in available seat miles. 

During 1960, capacity was held to a 
2% increase in the last quarter when 
traffic declined 1.2%, but capacity was 
allowed to expand by 13% in the first 
quarter when traffic moved up by 8.6%. 

The seriousness of the capacity prob- 
lem, however, is highlighted by the 
trunklines' load factor record. The 
56.2% load factor registered in 1961 is 
the lowest reached bv the industrv since 
1938. 

Despite traffic improvements in the 
last quarter of 1961, the load factor fell 
to 54%, a drop of 3% from the first 
quarter when traffic dipped 4%. 

Current optimism over 1962 pros- 
pects rests, in large part, on the success 
the trunklines enjoyed during Decem- 
ber. In that month, generally a poor 
traffic month, industry- revenue passen- 
ger miles climbed 10.83% with all 
1 1 tnmklines sharing in the gain. Na- 
tional Airlines led the group with a 
41.8% increase in traffic, Northeast 
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Airlines was a close second with a 
41.5% increase, followed by United 
Air Lines with a 25.4% gain. 

Industry load factor remained about 
the same despite the fact that seven of 
the 11 carriers were able to improve 
their monthly load factor standing, with 
Continental Airlines and the East 
Coast-Florida carriers showing substan- 
tial improvement. 

However, only four carriers were able 
to improve first-class load factors during 


the month. Seven carriers raised coach 
load factors slightly. Only American 
Airlines had an over-all load factor over 
the 60% mark but all carriers were 
either above or reasonably close to the 
50% level. 

All carriers showed an increase in 
coach revenue passenger miles, but only 
two— Northeast and United— were able 
to move ahead of the previous Decem- 
ber in first-class revenue passenger miles. 
In comparing United's traffic figures 


with prior periods. Capital Airlines' 
1960 traffic is consolidated with 
United’s. 

First-class revenue passenger miles 
for the industry dropped 10% in De- 
cember and available seat miles fell 7%. 
Coach revenue passenger miles, how- 
ever, rose 29% and coach available seat 
miles climbed 28%. The 10.8% in- 
crease for all categories of traffic was 
matched by a 10.4% increase in all 
classes of available seat miles. 


Major Shifts Asked in Airway Users Tax 


Washington— Federal Aviation Agen- 
cy assessment of how much benefit 
each branch of aviation gains from the 
airway system is reflected in President 
Kennedy's budget, which urges a major 
overhaul of taxes now paid bv users 
of U.S. airspace. 

Although the new levies would re- 
turn somewhat less money in Fiscal 
1965 than present taxes, the burden of 
payments would rest upon a broader 
foundation than is now the case. In 
essence, scheduled air carriers would 
produce less revenue while general avia- 
tion would produce more. But a recom- 
mendation that would end what FAA 
Administrator N. E. Halabv has de- 
scribed as the air freight industry's 
"free ride on the airways” promises to 
be the most controversial item in the 
proposal. 

Here is the President’s proposed fed- 
eral tax package: 

• Current 10% tax on all airline pas- 
senger tickets would be decreased to 
5% on Dec. 51. 1962, and a new 5% 
tax would be levied on all waybilled 
air freight. The 10% tax on railroad 
and bus transportation would be re- 
moved completely at the same time. 

• Aviation gasoline tax of two cents per 
gallon would be extended, as recom- 
mended last year, to cover jet fuels. In 
addition, the' tax rate on general avia- 
tion fuels would rise from two to three 
cents per gallon. 

• Revenues generated by these taxes- 
an estimated SI 64 million in Fiscal 
1965— would be retained in the Treas- 
ury's general fund instead of the high- 
way trust fund. 

Even if the new measures become 
law, the federal government cm expect 
to recover only about half of the S525 
million it is spending on the over-all 
Air Traffic Control System. To gam 
additional revenue, Halabv had con- 
sidered a general registration tax on all 
U. S. aircraft and an excise tax on air- 
craft being built. These schemes were 
rejected, he said last week, because they 
ran counter to the philosophy of a user 
tax. Continuation of current taxes 
would bring in about SI 84 million in 
Fiscal 1965. 


The broad outline of FAA’s proposed 
S790.5 million budget, as released by 
the White House last week, does not 
indicate FAA interest in embarking on 
vast new spending projects next year in 
either research or air traffic control. 
Rather, the budget asks relatively mod- 
est 9 to 15% increases in both line per- 
sonnel and new obligational authority 
for the Agency’s major operating divi- 

The Budget Bureau granted FAA 
nearly everything it requested for speci- 
fic projects, according to Halabv. The 
budget, therefore, is ample to fund 
the first steps toward carrying out rec- 
ommendations of the Project Beacon 
report, which calls for a new civil ATC 
system to be developed over the next 
five years at an over-all cost of 5500 
million. 

Halabv did hint that the Federal 
Aid to Airports Program, which is 
scheduled for release late this week in 
the form of a National Airport Plan, 
may disclose strong FAA participation 


in several controversial projects. Pos- 
sibilities include an FAA promise of aid 
to groups interested in converting the 
abandoned Mitchel AFB on Long 
Island, N. Y., into a general aviation 
airport, or an FAA grant toward build- 
ing a new jetport in New Jersey. 

In making Fiscal 1962 appropria- 
tions, Congress authorized FAA to 
spend 511 million to begin the civil 
supersonic transport program, on the 
condition that a substantial portion of 
this money be recovered from industry 
at a later date. In 1965, as was pre- 
dicted last year by FAA,' the agency- 
seeks 525 million to complete its two- 
year study of whether such a transport 
is economically and technically feasible. 
By late Calendar 1965, FAA feels that 
enough data will be on hand to de- 
termine whether continued government- 
supported research would be in the na- 
tional interest. 

FAA's Fiscal 1965 budget request is 
an increase of 8.5%— or 561 million- 
over the 5729.8 million authorized by 


FAA Fiscal 1963 Budget Request 

(In thousands) 
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Operations 
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5434,300 
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Yugoslav Caravelles 



JAT officials reportedly shortly will an- 
nounce purchase of three Sud‘ Aviation 
Curavcllc Mark 6-N transports. N ver- 

moral of jet reversers. ^ 

Delivery dates on the JAT Caravelles 

ever, had planned to introduce jet service 
bv 1963 (AW May 8. p. 43). 

Caravelles. first jet equipment for JAT. 


Congress for Fiscal 1962. The Agency's 
personnel strength would climb from 
the 45.77S permanent positions now- 
authorized to 47,775. an increase of 
about 97; . Most of (lie new employes 
would be field service technicians or air 
safety inspectors, not staff personnel. 

Over-all operating costs of FAA arc 
expected to rise 1 5% from a Fiscal 1962 
level of S454.5 million to 5492.5 mil- 
lion. A request to finance 5,41 5 new 
positions is included in the increase. 
Additional operating funds, according to 
FAA. were made necessary by the full- 
year cost of services begun in 1962. the 
commissioning of new facilities, the in- 
creased emphasis on the enforcement of 
safety regulations, the in-flight inspec- 
tion of military navigation aids, the up- 
grading of air traffic controllers, the ex- 
pansion of positive control and radar 
handoff procedures and the maturing of 
the National Flight Data Center. 
Major Increase 

Largest single increase in the operat- 
ing budget is for facilities maintenance, 
with an estimated 1965 expenditure of 
S209.2 million as opposed to the SI 79 
million FAA proposed to spend in 1962. 
For new facilities in 1965, FAA pro- 
poses to spend SI 55 million, or SI 5 
million more than in 1962. Major pur- 
chase items arc: three long-range radars. 
56 radar beacon systems. 13 ATC tow- 
ers. 100 TACAN navigation aids, 27 
VORs. 25 standard approach lighting 
systems, 40 visual glide slope indicators 
and 40 sets of runway end identification 
lights. 

The same section of the budget also 
contains a S7.9-million item that would 
cover the purchase of six aircraft and 
related equipment for facility flight 
cheek and training work. None are 
major airline transports, for Ilalaby feels 
that FAA should not acquire additional 
large aircraft for training inspectors but 
should buy transition time from sched- 
uled carriers. 

FAA estimated that 520 million 
would be required in 1963 to liquidate 


expenses incurred under earlier au- 
thorization to grant funds to airports. 
A supplemental appropriation to last 
year's budget authorizes FAA to spend 
575 million on airport aid in Fiscal 1962 
and 1963. In addition to these two 
items, FAA is seeking an appropriation 
of 575 million for Fiscal 1964. thus 
giving airport operators time to plan 

In the research and development sec- 
tion of its budget. FAA asks 550 million 
in new obligational authority, includ- 


Washingtou— Civil Aeronautics Board, 
planning to hold subsidy payments to 
nearly the level of the current fiscal 
y ear, has requested a Fiscal 1963 budget 
onlv 51.8 million higher than that of 
1962. 

New obligational authority requested 
totals 595.9 million, reflecting an in- 
crease of 51 million in administrative 
expenses and a 5734.000 gain in sub- 

ilowevcr. the Board has estimated 
that extensive reductions in the sub- 
sidies paid helicopter and Alaskan car- 
riers. combined with the new class mail 
rate subsidy plan for 13 local service 
airlines, may produce an actual 1963 
subsidy bill only S 54.000 greater than 
the SS4.18S.006 predicted for the cur- 

A breakdown of the estimated sub- 
sidy payments shows S71.4 million ear- 
marked for local sen-ice carriers. S5.S 
million for helicopter airlines. S7.S mil- 
lion for Alaskan and 51 million for 
Hawaiian operations. Compared with 
expected subside payments for this 
fiscal year, the budget increases local 
service pavments bv S5.4 million, most 
of which will cover the costs of new 
route mileage and equipment assumed 
by the airlines. 

In contrast. Sl.l million was cut 
from the expected subside needs of the 
nine Alaskan carriers and SI 50.000 from 
the subsidy estimates for the three heli- 
copter operations. 

CAB has estimated that its increased 
workload will require an administrative 
budget of S9.9 million in Fiscal 1963- 
a SI -million increase over the current 
fiscal year. Most of the increase will be 
used to hire 75 additional employes in 
the GS-11 through C.S-13 pay grades. 

More than half of these will be as- 
signed to the Bureau of Safety. The 
balance will be added to the Board's 
economic staff in an effort to expedite 
fonnal hearing procedures in route and 
rate eases. Addition of the new person- 
nel would bring the CAB s permanent 


ing S2.092.000 for aviation medical 
research. In 1962, 560 million was ap- 
propriated for research and develop- 
ment. But comparison of appropriation 
figures, according to FAA. does not give 
a true indication of the increased em- 
phasis accorded research and develop- 
ment. Instead, the trend in obligations 
is a better index. This shows that in 
1961 these obligations totaled 551 mil- 
lion, in 1962 they totaled S68.6 million 
and in 1963. an estimated S74.6 million 
will be obligated, 9% more than in 
1962. 


work force to 948 people, with an aver- 
age annual salarv of SS.329. 

CAB estimates that 1.527 commercial 
rate cases will be processed in Fiscal 
1963. as compared with 1.457 expected 
by the end of the present fiscal year. 
The Board estimates it will conduct 105 
formal route hearings, and 475 route 
proceedings which will not require 

The balance of the workload remains 
at about the same level as that of Fiscal 
1962 and 1961. with the exceptions of 
complaints handled bv the Bureau of 
Enforcement. CAB estimates these 
complaints will reach 1.570 in the com- 
ing fiscal year. Accident investigations, 
on the basis of previous experience, can 
be expected to total 1.1 51 cases, as com- 
pared with the expected 1,096 for Fiscal 
1962. 


High Court to Review 
Panagra Ownership 

Washington— U. S. Supreme Court 
last week agreed to review a lower court 
decision requiring Pan American World 
Airways to direst itself of its 50% 
interest in Panagra. 

At the same time, the Supreme Court 
agreed to hear a separate appeal by the 
Justice Department asking for a ruling 
that the 50% ownership of Panagra 
by W. R. Grace & Co. constitutes an 
Unreasonable restraint of trade. 

A U. S. District Court had found 
that PanAm's determination to sup- 
press extension of Panagra operations 
into the U. S. constituted a monopoly 
and ordered the divcsturc. Anti-trust 
charges against Grace and Panagra were 
dismissed by the District Court. 

In its appeal to the Supreme Court. 
PanAm said that it would argue that 
other available relief would amply re- 
dress the only violation found or 
threatened and that the divesture order 
was an “abuse of the District Court's 


CAB Budget Reflects Its Desire 
To Avoid Big Subsidy Increase 
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Sikorsky helicopter being lubricated 


No need to stop new Sikorsky helicopters, even 
briefly, to lubricate vital rotor components. 

A centralized oil system does the job in flight. 

In addition, every new Sikorsky helicopter makes 
extensive use of Teflon* bearings. Teflon parts never 
need lubrication. 

By using this oil system and Teflon, Sikorsky has 
eliminated daily lubrication of more than 60 grease 
fittings in main and tail rotors. About all that's left 
to do is check a single plexiglas oil reservoir every 


30 hours. If it’s down, fill it. 

So, Sikorsky helicopters keep busy doing their job 
with less downtime, less trouble, less operating cost. 
Every 1,000 flight hours Sikorsky’s new in-the-air 
lubrication saves operators an average of 300 main- 
tenance hours. 

Better lubrication systems typify the emphasis on 
engineering leadership that characterizes Sikorsky 
designs. It is one of the many reasons Sikorsky is 
first in vertical flight. 


Sikorsky Aircraft 





FAA to Probe Finances of Supplemental 


By David H. Hoffman 

Washington— Federal Aviation 
Agency has warned it will explore the 
financial foundation of each supple- 
mental airline and judge the quality of 
its management before issuing the an- 
nual operating certificates that enable 
all such carriers to stay in business. 

Explaining this policy change. FAA 
Administrator N. E. Halaby told a spe- 
cial House subcommittee it will be very 
hard to convince the Agency that the 
certificate of any given supplemental 
should be renewed in the public inter- 

His testimony furnished the first 
clear indication that, in FAA's official 
thinking, there is a measurable rela- 
tionship between airline economics and 
airline safety. 

Entrusting any federal official with 
the power to judge the quality of a pri- 
vate company’s management could 
prove dangerous, Halaby said. However. 
FAA has this power, and soon will 
begin weighing the capabilities of man- 
agement personnel to assure safe and 
efficient operations, along with the 
stalls of pilots, mechanics and flight 
engineers, Halaby told the three-man 
subcommittee. 

New Legislation Sought 

"We arc going to ask for proof of 
financial responsibility before we issue 
or renew an operating certificate, on the 
ground that financial irresponsibility 
can’t help but affect safety adversely, 
sooner or later.” Halaby said. Because 
FAA’s authority to act in these two 
areas needs legislative clarification, and 
because the agency needs new tools to 
control the itinerant supplemental, 
Halaby recommended Congress take the 
following steps: 

• Establish guidelines that would 
broaden FAA’s authority over airline 
financial and management matters. 
Halaby promised that even under exist- 
ing powers, more importance would be 
attached to an airline’s operating history 
in deciding whether to renew its cer- 
tificate. He also suggested that this 
could be made a joint FAA-Civil Aero- 
nautics Board function. 

• Increase the civil penalty that FAA 
can levy against airlines from the pres- 
ent limit of 51,000 per violation to 
55,000 per violation. Legislation en- 
abling FAA cither to require insurance 
or "some other appropriate assurance” 
that carriers can meet the public liabil- 
ity usually arising from an accident also 
was urged by Halaby. 

• Give FAA’ power to revoke the regis- 
tration of an aircraft. As with an auto- 
mobile, such registration offers proof of 


ownership and nationality. By authoriz- 
ing FAA to revoke it. Congress would 
furnish the agency an effective tool with 
which to police U. S. airlines based 
abroad and engaging in international 
business noth the sanction of a foreign 
government. Halaby said. 

Headed bv Rep. Porter Hardy. Jr. 
(D.-Va.l. flic subcommittee of the 
House Armed Seiviccs Committee was 
appointed to examine military airlift 
procurement policies and the crash of a 
supplemental Imperial Airlines Con- 
stellation on Nov. S at Richmond. Of 
77 who died in the accident, 74 were 
Army recruits. The accident caused FAA 
and CAB to broaden and intensify an 
investigation of the entire supplemental 
airline industry that began after a DC-6 
operated by President Airlines, another 
supplemental, crashed near Shannon, 
Ireland, on Sept. 10. killing all 85 on 
board. 

Violations Cited 

Referring to the Imperial tragedy, 
Halabv testified: “I personally feel that 
this accident could have been prevented, 
and that it was caused by the manner 
in which the aircraft was operated and 
maintained on that particular flight.” 
At least 12 items, some “extremely 
serious,” have been uncovered by FAA- 
CAB investigation of the Imperial crash, 
and these probably will be filed as viola- 


tions against the airline and the sur- 
viving pilot, Halaby said. FAA records 
of Imperial's 15-year history also in- 
dicate that the company “tended to 
operate at all times with the very min- 
imum of facilities and personnel” 
needed to meet Agency safety standards, 
Halaby said. 

Data Called Misleading 

Earlier in the four-day hearing. CAB 
Chairman Alan S, Boyd testified that 
Imperial had submitted misleading 
financial data and false statements to 
the Board, violated CAB’s tariff regu- 
lations and used unorthodox methods to 
sell tickets. Halaby testified that Im- 
perial scheduled uncertificated crew 
members on revenue flights, failed to 
comply with appropriate aircraft flight 
manuals, neglected to file flight plans, 
allowed unauthorized persons on the 
flight deck and disregarded an FAA rule 
that all mechanical discrepancies be 
listed in an aircraft's log. 

CAB and FAA efforts to control the 
far-flung operations of the snpplemen- 
tals. according to Boyd and Halaby, 
have been hampered primarily by de- 
ficiencies in the Federal Aviation Act 
and by the failure of Congress to pro- 
vide requested legislation and money. 

On the CAB side, Boyd reported that 
the size of the Board’s enforcement 
staff has averaged less than 14 positions 


Supplemental Airlines History 

September. 1951-CAB begins Luge Irregular Air Carrier Investigation to fix role 

^November. 1955-CAB issues order finding supplemental; a "separate class of 
carriers.” awards them unlimited charter authority plus right to fly 10 trips per month 

final selection of earners. 

December, 1956— U. S. Court of Appeals, after declaring CAB's grant of authority 
illegal, holds its order will take effect 60 days after the final Board decision in the 
Large Irregular Carrier Case. 

July, 1959-CAB finishes issuing temporary certificates of publ c c c c ci i 1 

airline's’ ability to perform and “disposition” to abide by the Federal Aviation Act of 
1958. The Board “presumed” carriers then operating were capable of continued 
operations. 

Apr. 7, 1960— U. S. District Court declares CAB certification of 25 supple- 
mentals “legally deficient" because the Board failed to name precise terminals, lim- 
ited authority to 10 trips per month and did not set adequate fitness standards. 

Apr. 28. 1960— CAB submits proposed legislation to bolster the Board's legal 
authority to issue supplemental certificates. 

Julv, 1960-Congress, on the Senate’s advice, enacts taw authorizing CAB to 
continue supplemental operations until Mar. 14, 1962. thus affording the commerce 
committees of the two houses additional time to study the issue. 

May, 1961— CAB re-submits proposed legislation to provide a permanent statutory 
base for the Board’s authorization of supplemental air transportation. Bills passed 
by the Senate in August and by the House in September arc now in conference 
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Already chosen 
for two new 
airliners and a 
strike aircraft 

The Spey by-pass jet is designed for operational 
economy— low fuel consumption, low maintenance 
costs and a long overhaul life. Speys will power 
the three-engined de Havilland Trident airliners 
ordered by British European Airways and the twin- 
engined British Aircraft Corporation One-Elevens 
on order for British United Airways and Braniff 
International Airways. Test flying has now started 
with the civil Spey and a military version is being 
developed ; it will power the Blackburn Buccaneer 
S .2 strike aircraft. 




ROLLS-ROYCE 

SPEY 

BY-PASS JETS 


ROLLS-ROYCE OF CANADA LIMITED, BOX 1400, ST. LAURENT, MONTREAL 9, P. Q. 

ROLLS-ROYCE LIMITED DERBY. ENGLAND 

AERO ENGINES • MOTOR CARS • DIESEL AND GASOLINE ENGINES • ROCKET MOTORS • NUCLEAR PROPULSION 


Airport Fees Settled 

Washington - Trunklines serving 
Washington National Airport agreed last 
week to pay higher landing and rental 
fees under a Federal Aviation Agency 
proposal to bring the airport’s charges 
closer to those of other major terminals 
(AW Jan. 8. p. 34). 

last July, raise lauding fees from the 20- 
v ear-old level of seven cents per 1.000 
ill. of maximum gross landing weight to 
13 cents. Counter space rental will be 
increased from the average 52.40 per 

between 78 cents and SI. 19 per square 
foot, dependent upon the structure's 


from its inception in 1946 through 
1955. Although this staff now numbers 
35, Boyd estimated that at least 60 
would be needed to enforce Board 
rules and regulations. 

More serious, from CAB’s stand- 
point, is the lack of any civil penalty 
to levy against violators. Even in flag- 
rant cases, the Board by law can only 
initiate a formal administrative pro- 
ceeding for a cease-and-desist order or 
revocation or suspension of the guilty 
party's operating authority, request an 
appropriate U. S. attorney to institute 
a civil action for an junction, or ask 
such an attorney' to file a criminal action 
against the violator. 

In all instances, Boyd testified, a court 
appeal stays the effect of any action 
taken by the Board. One supplemental, 
which CAB has tried to "put out of 
business" since 1954. continued operat- 
ing until last December merely by 
generating new appeals to the courts, 

CAB first sought civil penalty legis- 
lation in 1950. Every year thereafter 
similar bills were proposed, but "the 
Congress, in its wisdom, has leaned dif- 
ferently,” Boyd told the subcommittee. 
House and Senate bills now in confer- 
ence committee would grant CAB this 
authority. 

A third area in which Boyd said the 
Board's regulatory power is undesirably 
limited concerns the transfer of sup- 
plemental airline ownership. If a sup- 
plemental’s certificate of public con- 
venience and necessity is sold, CAB 
must approve the transaction. CAB also 
exercises control over groups or in- 
dividuals seeking to gain interlocking 
interests in more than one supplemental. 
But the Board cannot regulate the sale 
of stock in these corporations so they 
frequently change hands. Boyd said. 

FAA now employs about 900 air car- 
rier safety inspectors, has asked authority 
for 994 in its Fiscal 1963 budget, but 
feels that in order to guarantee safety 
a force of 1,500 to 2,000 would be 


needed, according to Halaby. In order 
to boost the quality of supplemental 
surveillance and inspections, lie said, 
FAA has begun a review of its own tech- 
niques and a study of how best to 
utilize available manpower. To en- 
hance supplemental air safety, it is con- 
sidering these key changes: 

• Assigning inspectors at strategically 
placed stations even though no carrier 
uses such stations as an operating base. 

• Revising Part 42 of the Civil Air 
Regulations, under which supplemental 
operate, to clarify its intent and applica- 

• Intensifying the central review of all 
FAA field operations to ensure they arc 
consistent. 

• Issuing regulations to ensure that air- 
line management personnel arc adequate 
in quantity, quality and capability. 

• Terminating the certificate of any 
companv falling under control of an 
official from a company with a revoked 
certificate. 

• Suggesting that CAB hold FAA revo- 
cation of an operating certificate reason 
for tenninating the Board's own cer- 

• Urging supplemental airlines to estab- 
lish centralized maintenance bases and 
training programs, thus aiding FAA in- 

Air France Buys 40% 
Interest in Air Algerie 

Paris— Private interests which own 
France's largest private airline— Air Al- 
geric— reportedly are selling off 40% of 
their share holdings to Air France. 

Air France already has stock or man- 
agement interest in North Africa’s two 
other main carriers, Royal Air Maroc 
and Tunis Air. By acquiring 40% of 
Air Algerie, the French national carrier 
consolidates its dominant position in 
North Africa. It is unlikelv, for ex- 
ample, that Air Algerie will now 
continue to play a role as a feeder to 
Trans World Airlines’ transatlantic 
traffic. TWA is the U. S. carrier with 
rights in North Africa. 

Stock sale may reflect recognition 
that Algeria is on the brink of inde- 
pendence. It is thus possible that pri- 
vate shareholders want to reduce their 
risk in the Algiers-headquartered airline. 
It is generally expected that Air Al- 
gcric s operation would be considerably 
altered in the event of Algerian inde- 
pendence (AW May 22. p. 43). 

Air Algerie, set up in its present form 
in 1953, is entirely owned by private 
interests. Two largest stockholders arc 
Compagnie Gencrale Transatlantique 
(French line) and Compagnie de Navi- 
gation Mixte. French shipping outfit. 
Air France has held no stock in the 
private carrier which operates mainly 
between Paris and Algerian points. 
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Proposed Credit Ban 
Criticized by Airlines 

Washington— Eleven U. S. trunklines, 
all local service airlines and two U.S. 
international carriers have sharply criti- 
cized a Civil Aeronautics Board exami- 
ner's decision (AW Nov. 27, 1961. 
p. 39) which they say would force the 
industry to make sweeping revisions of 
its travel credit plans. 

Ten of the trunklines, along with 
Pan American World Airways' and 
Panagra, said the decision would 
gravely impair the ability of the indus- 
try to sustain itself. Western Air Lines 
also opposed the decision, but with dif- 
ferent reasoning. 

Examiner Ralph T. Wiser’ s initial 
decision recommended changes in three 
v ital areas of airline credit: 

• Universal Air Travel Plan and indi- 
vidual credit plans for use on one 
airline. Examiner found that the S425 
per customer deposit required by 
UATP. originally intended to protect 
carriers against non-payment of travel 
bills, was illegal unless carriers pay 5% 
interest annually on each deposit. The 
examiner also would require UATP car- 
riers and carriers having their own credit 
plans to charge customers for the credit 
service. The fee would be 2% on the 
first billing, and. upon failure to pay 
promptly. 1 % for each rcbilling. 

• Out-for-collection and self-ticketing 
plans. Examiner Wiser found out-for- 
collection plans— ticketing by mail— and 
self-ticketing were illegal unless bills arc 
paid promptly. Accordingly, failure to 
pay for ticketing by mail promptly 
would subject the user to a 1 % interest 
penalty if the bill were not paid within 
ten days after tickets were mailed. Con- 
tinued failure to pav would cost the 
user an additional 1 % on the total each 
month until paid. 

Failure to pay promptly under a self- 
ticketing plan would have the same pen- 
alty, except the bill would have to be 
paid within five days after tickets are 
mailed. Under self-ticketing plans, firms 
arc provided with large blocks of tickets 
for use by their employes. 

• Noncarrier credit plans. Credit plans 
such as Hilton Carte Blanche, American 
Express and Diner’s Club were found 
illegal unless such companies are billed 
by the carrier within 1 5 days after ticket- 
ing. Credit companies would then have 

The trunklines and flag carriers told 
CAB that the examiner’s decision, if ap- 
proved, would undo 30 years of evolu- 
tion in airline sales technique based on 
the hard facts of experience with cus- 
tomers. 

Another fear of the carriers was that 
such restrictions on present credit plans 
would drive customers to travel agents 
who have their own credit plans. 

47 



Douglas Canvasses Airlines on Small Jet 


Douglas Aircraft Co. is showing re- 
newed interest in its Model 2086 twin- 
turbofan transport project to the extent 
of canvassing potential airline customers 
for comments on its initial configura- 
tion. 

Airline opinion has been generally 
favorable to the twin rear-mounted 
engine layout, but has diverged over the 
size of the required airplane and its 
fuselage diameter, the latter affecting 
tvpc of seating and passenger capacity. 

' The initial Douglas configuration 
calls for a 69,000-lb. airplane with ca- 
pacity for 56 passengers in four-abreast 
seating, 77 passengers in three and two 
seating, or combinations of 18 first class 
and 49 coach; 20 first class and 44 
coach; 24 first class and 39 coach, or 
1 6 first class and 52 coach. 

Eastern Air Lines, which has shown 
strong interest in this category (AW 
Nov. 6, p. 41), wants a somewhat smal- 
ler airplane, probably no more than 
65,000 lb. gross weight. Some other 




ESTIMATED TAKEOFF LENGTH (left) and range payload curve (right) show calculated performance of Model 2086 in two critical areas. 
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MOST ECONOMICAL stage lengths begin 
about 300 mi. for the Model 2086. 


points of difference between Eastern’s 
preferences and the Douglas project- 
self contained engine starting systems, 
for example-arc not regarded as major 
points of eontroversv. 

The Model 2086 project is not as ac- 
tive a program as the Douglas DC-9 
program for a light medium-range jet, 
and currently is a relatively low-funded 
operation. But company support ap- 
pears to be stronger with the beginning 
of the new year than it was last year. 

The Douglas airplane design uses a 
inodcratclv swept wing of 24 deg. with 
an area of 925 sq. ft. Douglas double 
slotted trailing edge flaps arc provided, 
but leading edge dev ices are not. Hori- 
zontal stabilizer is fixed, and all controls 
are manual, eliminating the need for 
complex systems to provide reversion 
from power to manual systems in case 
of power failure. 

Single passenger door ahead of the 
wing includes a self-contained stair. 
Fuselage cross-section is similar to the 
DC-8 with a lower lobe to provide for 
sufficiently deep baggage stowage. A 
self-service luggage pullout rack con- 
tains 65 cu. ft. of storage space, and 
both luggage rack and passenger door 
arc located on the left hand fuselage 
side so the right engine may be kept 
running during loading operation. 

Powcrplants proposed are two Pratt 
&• Whitney JTF10A-2 turbofans, cur- 
rently rated at 10,000 lb. thrust and a 
specific fuel consumption of .82 or two 
Rolls-Royce Spey RB. 163-2 engines 
rated at 10.400-11). thrust and a specific 
fuel consumption of .7S. Bare engine 
weight of the Spcv is 100 lb. less than 
the JTFlO’s 2.300' lb., and slightly bet- 
ter performance of the airplane, calcu- 
lated using the Pratt &■ Whitney en- 
gines. could be assumed. 

The Model 2086 is designed to oper- 
ate economically at stage lengths of 
300-500 mi. but is capable of operating 
at stage lengths of more than 1.000 mi. 

Airport capabilities of the proposed 
airplane call for operation from a 
5.000-ft. field on a 90E day with 56 first 
class passengers and baggage for a 300 
mi. segment. Cruise speed is estimated at 
Mach .S0-.81 at altitudes above 20,000 
ft., and placard speed allowances are 
high enough to provide for sufficient 
climb and descent speeds for low block 
times needed for low operating costs. 
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"runway threshold 
starts right here"... 
every time 


Sylvania high-intensity lights take the guesswork out of spotting thresholds. 
You’re right every time. Landings and approaches are safer and simpler. 
There’s less chance of over- and undershooting the runway. Strobeacon units 
shoot out short, sharp bursts of high-intensity, white-blue light. Produce a 
distinct visual outline of runway threshold. Vastly superior to conventional 
light sources, Strobeacon units have a night range of up to 50 miles, nonglare 
brilliance; are unmistakable in appearance and a positive landmark to pilots. 
Installation quick, easy, inexpensive! Sylvania's uniquely designed accessories 
eliminate costly power and control circuit extensions. All wiring is simple, re- 
stricted to vicinity of runway threshold. Units are adaptable to large and small 
airports. May be economically installed on lightweight wooden platforms for 
extra safety margin. Conforms to applicable FAA and military specifications. 
Remember that Sylvania is a leading producer of light systems for airports. So 
for further information or technical assistance on any airport lighting problem, 
write to Special Products Division, Sylvania Electric Products Inc., Estes 
Street, Ipswich, Mass. 
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SHORTLINES 


► Alitalia reports it carried 47% more 
passengers between the U. S., Canada 
and Europe during 1961 than it did 
during 1960. Alitalia flew 86.758 pas- 
sengers in both directions between 
North America and Europe last year, 
compared with 59,177 in 1960. 

► Aviation industry has been invited to 
comment on the Feb. 25 expiration of a 
Federal Aviation Agency regulation per- 
mitting private experimentation with 
non-standard exterior aircraft lighting. 

► Continental Airlines reports it flew 
11.7 million cargo ton miles during 
1961 -a 35% increase over 1960. 

► FAA will hold eight regional meet- 
ings with general aviation pilots in 
April. FAA will outline proposed 
changes in Civil Air Regulations gov- 
erning general aviation resulting from 
FAA analysis of pilot comment during 
88 regional meetings held last October. 
Meetings will be held at: Fairfax Air- 
port. Kansas City. Kan. Apr. 15; Lous- 
sae Library. Anchorage. Alaska, Apr. 18; 
Atlanta. Ca. (place to be announced 
later) Apr. 19: Departmental Audito- 
rium, Washington. D. C. Apr. 24; 
Honolulu International Terminal Con- 
ference Room Apr. 26: Amon Carter 
Airport. Ft. Worth. Tex. Apr. 28; Van 
Nuys Airport. Van Nuys. Calif. Apr. 
28; Harrisburg (Pa.) State Airport. 
Apr. 50. 


► Japan Air Lines plans a 55% expan- 
sion of its international route system 
this year, increasing the system to 
47.606 mi. The airline also plans to 
increase seating capacity 50% on its 
domestic routes this vear and to have 
an a round-the-world network by 1964. 

► Pan American Airways will introduce 
Boeing 521B turbofan-powered aircraft 
on its summer schedules this year. Pan 
American says the jets make possible 
nonstop flights of 6.000 mi. with 125 
passengers, fisc tons of cargo and a nor- 
mal fuel reserve. The 521B is powered 
with Pratt & Whitney JT5D-5 turbo- 
fan engines. 

► Panagra reports it flew a total of 229.5 
million revenue passenger miles during 
1961— a 16% increase over the previous 
year. Cargo ton miles during 1961 to- 
taled 7.9 million— a 19% increase. 

► United Air Lines will schedule round- 
trip flights between Baltimore and 
Philadelphia and Baltimore and Atlanta 
with Caravellc equipment beginning 
Feb. 4. 


AIRLINE OBSERVER 


► Failure of North Atlantic carriers to approve group fares and revamped 
excursion fares in recent mail vote (AW Jan. 1. p. 5S) docs not necessarily 
kill the drive for lower fares on the North Atlantic. Differences over minor 
points again prevented unanimous approval of the mail vote and chances 
arc strong that International Air Transport Assn. Director General Sir 
William Hildrcd will attempt to compromise these differences and conduct 
a new mail vote, the third in the current scries. 

► Federal Aviation Agency, which never used its Fiscal 1962 budget 
authority to spend S8 million for a Douglas DC-8 and related equipment, 
has disclosed it will pay United Air Lines 5592,124 this year to transition 
air carrier inspectors in the DC-8, Sud Caravellc and Vickers Viscount. 
Award of contract indicated FAA would not seek to acquire all types of 
transports operated by major commercial carriers. Under its terms, FAA 
inspectors will receive 20 hr. of flight training in the DC-8 and Caravellc, 
15 hr. in the Viscount and refresher training at the end of six months. 

► An estimated 5,000 uniformed pilots arc scheduled to participate in union 
demonstrations at 21 U, S. terminals on Jan. 22. About 55% of Airline 
Pilots Assn.'s active members agreed to spend 50 to 45 min. in each airport 
passing out union literature on the 20-month-old Southern Airways pilot 
strike. Ostensible purpose of the demonstration is to express appreciation 
for the appointment of a presidential fact-finding board to investigate the 
Southern deadlock. ALPA spokesmen said last week. 

► Aeroflot has introduced a 25% fare reduction for students buying round- 
trip tickets between their places of study and their home districts. The 
discount, effective for a trial period between Jan. 1 and Apr. 1, is good on 
direct, nonstop jet or turboprop flights made by Tu-104s, Il-18s, An-lOs 
and Tu-114s on all routes in the USSR. Return trip must be made within 
45 days from the time of departure. 

► Federal Aviation Agency and Civil Aeronautics Board attempts to per- 
suade smaller airlines to centralize their operating, maintenance and train- 
ing programs has caught the attention of the technical writing industry. 
At least two companies have offered to write and update a broad variety 
of standard operating manuals for the supplemental airlines. Such manuals 
now are approved by FAA on an individual basis. 

► Soviet Union has sliippcd three 11-14 transports to Cuba. They arc now 
being reassembled in Cuba where they will replace Douglas DC-5 transports. 
Cubans have had difficulty in obtaining spare parts for U.S.-built equipment. 
Ten additional Il-14s arc slated for delivery to Cuba later this year. 

► Highest Federal Aviation Agency and Civil Aeronautics Board priority 
has been accorded the problem of protecting passengers in survivable acci- 
dents since last summer’s landing accident involving a United Air Lines DC-8 
(AW July 17, p. 45). Armed with CAB statistical studies, FAA is strongly 
urging manufacturers to develop new equipment to minimize fire and struc- 
tural hazards in crashes where deceleration forces are not necessarily fatal. 
Only 18 of 120 on board the DC-8 died when the jet veered off a runway at 
Denver, struck a survey truck and burst into flames. All 77 persons killed in 
the crash of the Imperial Airlines Constellation at Richmond Nov. 8 appar- 
ently died from carbon monoxide poisoning, not physical injuries. 

► Estimated 80% of the entire U. S. population-about 140 million per- 
sons of all ages— has never made an air trip, according to the recently issued 
Civil Aeronautics Board Handbook of Airline Statistics. About 70% of the 
U. S. adult population has never flown, about 50% has never taken a bus 
trip and about 30% has never taken a rail trip, according to the handbook. 

► Airlines serving Newark and Boston airports, faced with big increases in 
airport user charges, are refusing to pay under the new tariffs adopted at 
both airports. Instead, they have been sending payments based on the old 
charge scale. At Newark, carriers arc insisting that the Port of New York 
Authority provide figures to justify the approximately 50% increase in land- 
ing fees. In the case of both airports, airlines feel the new fees are unreason- 
able and unjustified. 
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l-forged parts prior . 


In Minuteman second stage 

i Titanium j rocket case reduces weight 30%, 
boosts rigidity and reliability 


Aerojet General Corporation has selected titanium for 
second stage Minuteman rocket motor cases as the fastest, 

weight of this massive part. 

Light-weight titanium (density 0.163 Ib./cu. in.) can he 

achieve equal buckling resistance, the use of steel would 
impose a 30 percent weight penalty. 

Titanium alloy grade Ti-6AI-4V has been selected be- 
cause of its high strength (heat treatable to 160,000 psi 
tensile strength), its weldability and total reliability dem- 
onstrated both in elevated temperature applications (in- 
cluding 7000 jet engines) and cryogenic temperature ap- 
plications (including 4000 pressure vessels). 

Further, ample titanium mill capacity and the network 
of fabricators experienced in handling this grade guaran- 
tee a steady supply of parts should the program be 
accelerated. Since steel tooling and testing technologies 
are largely applicable, titanium has been introduced into 
the Minuteman program with no scheduling penalties. 

Finally, the production, design, use, and fabrication 
history of titanium can be translated into the tough 
language of the military market place. The completed 
titanium cases cost slightly more than the alternate steel 
versions— a differential that vanishes under the impact 


of the 30 percent weight reduction titanium provides. 

Titanium Metals Corporation of America hopes the 
following facts will put new light on the wide-spread 
potentials of titanium in all weight reduction programs. 
TMCA also hopes that, should titanium be helpful in 
meeting your weight bogeys, you will employ to full ad- 
vantage the titanium technical service and production 
responsibility that is now provided only by TMCA. Here 
are some specifics, advanced by builders of Minuteman 
cases, that dictated use of titanium : 

Ease of fabrication.Titanium is actually faster to weld 
than steel grades that can be used for motor cases. It is 
not as sensitive to weld porosity. There is no need for 
pre- and post-heating of the titanium weld area, thus 
eliminating distortion and loss of ductility which largely 
rule out repair welding when needed. Unlike steel, tita- 
nium can be machined after final heat treatment. 

Reliability based on adequate testing. Minuteman 
program has included test firings of titanium cases — 
both third and second stages — so successful that cases 
were cleaned up, adjudged ready to fire again and actu- 
ally put on display as representing ‘'exhibit-quality” 
hardware. Another titanium case was recycled through 
hydrotest 25 times without failure. 


Durability for long-term storage. Titanium rocket 
cases will not pit nor corrode, even in salt atmosphere. 
They have the structural integrity inherent only in ho- 
mogeneous materials. They need no protection — be it 
paint or air conditioning. They are storable, under all 
atmospheric conditions, without possibility of cata- 
strophic distortion. 

In a recent test, sub-scale titanium cases were sub- 
jected to 60 days of salt spray and were completely un- 
harmed. Steel cases failed after 7 to 14 days of this 
treatment. 

Availability and lowering cost. A testimony to the 
predictability and availability of the metal, fabricators 
report that fixed price contracts are possible with ti- 
tanium. 

Titanium delivery times arc generally short. For ex- 
ample, TMCA warehouses in Toronto, Ohio, and Los 
Angeles, California, provide metal on 24-hour shipment. 
Structural rigidity. The titanium wall is 0.096 to 0.101 
inches thick, which prevents the case from buckling 
under loads imposed during handling and maneuvering. 
To meet titanium's weight, a steel case would be 0.070- 
inch thick and compromise the case's resistance to 
buckling. 

High strength-to-weight. The uniaxial strength-to- 
weight ratio of Ti-6A1-4V Minuteman cases is approxi- 
mately 890,000 at 340°F. Biaxially it is 968,000. 

This high strength-to-weight ratio is achieved with 
good retention of ductility . . . elongation in the range of 
10 to 15% . . . and outstanding crack toleration. 

Beta titanium coming into focus. Possessing an even 
higher strength-to-weight ratio — in excess of the "magic 
million"— beta titanium (Ti-13V-!lCr-3AI) is moving 
strongly into the motor case picture. 

Army experience with beta: “highest perform- 
ance”. An announcement by Army Ordnance Missile 
Command called a beta titanium solid rocket case re- 
cently test-fired “the highest performance metallic pro- 
pulsion unit pound-for-pound ever successfully fired in 
the United States." Case was 30% lighter than steel 
units, had superior durability and resistance to atmos- 
phere corrosion. 

How to use TMCA information resources. If your re- 
quirements are for a light-weight structure, combining 
rigidity and strength at extremes in temperature, while 
retaining toughness and corrosion immunity ... or if you 
need information on titanium fabrication techniques . . . 
competent fabricators, contact TMCA's Technical Serv- 
ice Department. It’s staffed by able materials men — men 
who talk your language. 


Titanium cylindrical sections for Minuteman second stage 
case arc roll-forged from forged rings to accurate, uniform 
wall thickness and then are finish-machined. It is possible to 
obtain increased rigidity with titanium at no weight penalty. 


Titanium sections are welded together "open-air”, by 
inert-gas shielded, tungsten-arc methods. Titanium welds are 
as strong or stronger than parent metal, arc less sensitive than 
steel to weld porosity and need no pre- or post-heating. 
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NIMBUS METEOROLOGICAL SATELLITE, the National Aeronautics and Space Administration's follow-on program to the Tiros project, 
will transmit about 1,300 cloud-cover photographs daily from a 600-naut.-mi. orbit. Principal contractors arc General Electric's Missile 
and Space Vehicle Department and Radio Corp. of America. 


Nimbus Undergoes T ough Prelaunch T ests 


Bv George Alexander 

Valley Forge, Pa.— Nimbus meteoro- 
logical satellite, which will become the 
operational outgrowth of the experi- 
mental Tiros project, is moving through 
a rigorous test program at the new Gen- 
eral Electric Missile and Space Vehicle 
Department center here in preparation 
for a first orbital flight expected late 
this year. 

vanccd and more sophisticated systems 
than Tiros, the National Aeronautics 
and Space Administration’s Nimbus 
will be earth oriented and stabilized on 
all three axes in a polar orbit. Tire re- 
search and development Tiros, which 
proved the value of a meteorological 
satellite (AW Oct. 2. p. 70). was spin- 
stabilized on one axis, partially stabi- 


lized on a second and space-oriented. 

NASA plans one Nimbus flight in 
1962, two in 1963 and one in 1964. 
Additional spacecraft, leading to an op- 
erational satellite system, will be or- 
dered as the first several rcscarch-and- 
development Nimbus vehicles indicate 
over-all systems performance. 

Nimbus Manager 

NASA's Goddard Space Flight Cen- 
ter, Aeronoiny and Meteorology Divi- 
sion, Greenbclt. Md., is managing the 
Nimbus program in the role of prime 
contractor with construction or the 
spacecraft and the attitude control 
system, systems integration and test 
being charged to General Electric's 
Missile and Space Vehicle Department. 
Development of the television cam- 
eras, recorders, power sources and re- 


lated airborne and ground equipment is 
the responsibility of Radio Corp. of 
America's Astro-Electronics Division, 
Princeton, N. J. 

Nimbus is presently encountering a 
problem not uncommon to the growth 
phase of a satellite system— overweight. 
NASA's design specified a weight of 
650 lb. for the fully equipped and in- 
strumented satellite; General Electric 
and NASA engineers estimate that if 
all subsystems called for in the design 
were placed aboard the spacecraft now, 
the scales would register around 725- 
730 lb. 

Since the basic design involves con- 
siderable redundancy of parts, circuits 
and some subsystems to ensure a high 
level of reliability during orbital opera- 
tion, NASA has decided to develop the 
first Nimbus spacecraft in a stripped- 
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down configuration— by eliminating 

some redundant units— while at the 
same time trying to reduce the weight 
of subsystems being assembled and in- 
tegrated aboard other vehicles now com- 
ing down the line. 

NASA program managers feel that 
this trimmed Nimbus, designated Nim- 
bus-A, will nonetheless provide a thor- 
ough flight test of the entire system 
and all major subsystems. Weight-cut- 
ting can be performed concurrently 
with program development, thus sav- 

Nilnbus-A will carry only one RCA 
camera pack, in place of the two identi- 
cal redundant television units required 
in the spacecraft's design. It also lacks 
one photographic tape recorder, one 
battery, the low-resolution infrared ex- 
periment and some redundant circuitry. 
In this trimmed form, Nimbus-A still 
weighs about 630 lb. and might even 
reach 650 lb. by launch time. 


Nimbus Components 

The satellite stands 114.15-in. tall, 
from bottom to antenna top, and con- 
sists of these two major units; 

• Sensory ring, a 57.12-in. dia., 13-in. 
deep doughnut-shaped container which 
houses the television cameras in the cen- 
ter of the ring and the infrared 
experiments, telemetry transmitters, bat- 
teries and related electronic equipment 
in compartments around the ring. 

• Attitude control system, a hexagonal- 
shaped unit 17 in. deep and 22 in. 
across, mounted on three inverted-V 
truss supports 47.5 in. above the sensory 
ring. (For details on the attitude con- 
trol system, see AW July 10, p. 77). 
Solar paddles, 96 in. tall and 38.5 in. 
wide, are mounted on a shaft through 
the attitude control system. 

Tire sensory ring is composed of 18 
compartments, 8 in. deep, 13 in. tall 
and 6 in. wide, into which the modular- 
ized subsystems and assemblies are in- 
verted. All modules are 6 in. wide; some 
arc either 6.5 in. or 1 3 in. tall and either 
2 in., 4 in., 6 in. or 8 in. deep. 

Modules are positioned around the 
ling according to their temperature 
profile— those units dissipating large 
amounts of heat are placed on the sides 
of the ring which never look directly 
into the sun and small heat producers 
are placed on the ring fore and aft of 
the satellite's line of motion. 

With 12 o’clock taken as the rearmost 
position on the ring, the modules arc 
located in compartments around the 
ring in this clockwise arrangement: (1) 
transmitter; (2) clock (programmer); 
(3) battery (all batteries arc nickel-cad- 
mium); (4) multiplexer; (5) transmitter; 
(6) battery; (7) electronic modules; (8) 
battery; (9) at the foremost compart- 
ment, pulse-code-modulated (PCM) 
multicolor; (10) tape recorder elec- 
tronics, beacon and telemetry transmit- 


GENERAL ELECTRIC'S Missile and Space Vehicle Department and NASA have estab- 
lished a rigorous test program for Nimbus vehicles. Spacecraft will be delivered to the 
civilian space agency ouly after they have successfully completed two months continuous 
operation in a vacuum chamber. 

ter; (11) telemetry recorder and batten; 

(12) battery' electronics; (13) medium 
resolution infrared experiment recorder 
and battery; (14) electronic modules, 
recorder and transmitter; (1 5) battery; 

(16) camera electronics; (17) battery and 
(18) command receiver, sequence timer, 
power control switch and multiplexer. 

The ring is designed for an isothermal 
balance of 25C, ± 5C, and the modular- 
ized assemblies have been tested exten- 
sively to detcnninc their equilibrium 
temperatures. Temperature control is 
maintained both by four shutters on 
each compartment. which— when 

opened— pennit radiant cooling, and by 
lining the compartments with multi- 
layers of tissue glass, aluminized Mylar 
and other insulating material. 

Shutters are activated pneumatically. 

A gas-filled tube snaked in and around 
the modules in each compartment ex- 
pands as the modules heat up, and 
drives a bellows which then moves 
the shutters. Shutters, positioned 
around the ring so that the sun does not 
directly impinge on any module, are 
equipped with a mechanical fail-safe de- 
vice. In the event of gas leakage or 
bellows failure, the shutters on that par- 
ticular compartment would move to the 
mid-range position and stick there, thus 
preventing overheating of the modules. 

In the event of module failure in cer- 


tain heat-critical compartments, the 
Nimbus spacecraft can be commanded 
from the ground to turn on resistive 
loads that simulate the power dissipa- 
tion of the actual module and thus 
maintain the isothermal balance of the 

Nimbus, with the exception of 
Nimbus-A. will carry two camera packs, 
each pack containing three 37-deg. 
ficld-of-vicw vidccon cameras. These 
camera packs, along with their corre- 
sponding magnetic tape recorders and 
an infrared experiment, are mounted on 
an II-frame inside the sensory ring. 

Television System 

The television system, called AVCS 
for Advanced Videcon Camera System 
by RCA. is more advanced than that 
carried aboard Tiros satellites. The 
three cameras in each pack are posi- 
tioned side-by-side in a row at right 
angles to the satellite’s line of motion. 
The end cameras in each pack are 
canted at a slight angle to the center 
camera so that their field-of-view over- 
laps the middle view by 2 deg. on each 
side. Panoramic look-angle of the pack 
is therefore 105 deg., covering a strip 
of ground— from an altitude of 600 naut. 
mi.— approximately 1,500 naut. mi. wide 
and 350 naut. mi. deep. 

Each videcon camera has an 800- 



RAYTHEON at work 


New Raytheon Cybertron learns like a man, 
thinks like a woman, decides like an expert 


Unprecedented in concept and ability, 
Raytheon's Cybertron is a machine 
that can learn to handle non-formula 
problems normally performed by care- 

analyze electrocardiograms, discrimi- 
nate between real and false sonar 
echos . . . even promises to provide a 
new technique for predicting the 


Like a woman, Cybertron is con- 
stantly changing its mind — but only 
to adjust its memorized information 
in the light of new data. Once the 
technique for a solution to a problem 
has been learned, the machine's results 
can be utilized to design less complex, 
lower cost machines. 

Cybertron is an astounding electronic 
simulation of man’s learning process. 


It is the result of many electronic 
skills at Raytheon, where new and 
exciting products for industry, science, 
medicine and defense are continually 
being developed to serve your needs. 
Can Raytheon electronics help you? 
RAYTHEON COMPANY, Lexington, 
Massachusetts. 

Eraytheonj 




line scan per frame, compared with 
the 500-linc scan of Tiros, and this 
should give a ground resolution of about 
.5 mi. per scan line. Each camera also 
carries as auxiliary equipment: 

• Automatic iris control. Aperture of 
the camera lens varies as a function of 
the sun's angle— narrowed to the f/16 
position when the satellite passes over 
the equator and wide open to the f/4 
position over the poles-so as to provide 
an optimum and even amount of light 
at all times. A servo motor controls the 
opening of the iris, receiving its signals 
from a potentiometer on the drive 
shaft of the solar paddles. As the pad- 
dles rotate toward the sun, the poten- 
tiometer picks off the angular motion of 
the shaft and relays a signal to the 
servo, which then either opens or closes 
the iris. 

• Automatic grav-scale calibration. This 
device flashes a light beam through a 
prism masked with materials of known 
varying opaqueness onto the lens of 
each camera. Similar to the test pat- 
tern sent out by commercial television 
stations prior to broadcasting, this 
graded pattern is recorded by the 
camera just before the camera takes a 
picture of clouds below. Transmitted 
to the ground stations along with the 
cloud cover photograph, the pattern 
appears on photographic prints as a 
wedge of 12 graduated gray levels on 
the bottom of the picture. Contrast of 
the cloud cover photo can then be made 
against this known gray scale. 

Each videcon camera takes 32 pic- 
tures per orbit, or 96 photos per camera 
pack per orbit. There are 14 orbits per 
day and so Nimbus should return 
about 1.300 cloud-cover photographs 
daily. NASA selected Fairbanks. Alaska, 
as the site of the readout station be- 
cause this location captures the maxi- 
mum possible number of orbits— 10- 
cach day. During those four orbits, 10, 
II. 12 and 1 3. where Nimbus is not 
within range of Fairbanks, the televi- 
sion pictures are stored in magnetic tape 
recorders, one per camera pack. Each 
four-channel recorder has a two-orbit 
storage capacity for each camera, or 192 
photographs per recorder. Since Nim- 
bus-A will be shy one recorder, it con- 
sequently will miss two orbits of data 
daily. The recorders also will store 
photos taken where direct readout of 
the cameras— i.e,, bypassing the record- 
ers— to the Fairbanks station is not pos- 
sible. Tapes are wiped clean after every 
readout. 

NASA is expected to establish a sec- 
ond station on the East Coast of the 
United States so as to have a complete 
readout capability on the data gathered 
during all orbits. 

Photographs are recorded on sepa- 
rate subcarrier frequencies on magnetic 
tape. When playback is commanded 


by the Fairbanks station, the data are 
frequency-multiplexed onto one carrier 
wave for transmission. 

Ground station recorders demulti- 
plex the signal received from Nimbus 
and then relay the three subcarricr video 


frequencies to a high-quality kinescope 
recorder, which demodulates the sig- 
nals and, selecting one or another, de- 
velops quiek-look films. Or, after being 
demultiplexed but not demodulated, 
the subcarrier signals are fed into sepa- 
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How to Solve a Flight Equation 


New Donne r Airborne Analog Computer 
solves equation bT=c-A m 


where b predetermined constant, T = time in seconds, 
c = predetermined constant, and A m = peak acceleration achieved. 


Causing a missile event to occur at just the right time and place in space is one of 
the critical problems faced by the control engineer. The programming device 
must be light, accurate, strong and, above all. reliable in severe environments. 
When Donner engineers were confronted with this problem, they came up 
with a fixed purpose airborne analog computer known more specifically as an 
acceleration summing switch. The summing switch is a "thinking" device 
which responds to a particular environmental stimulus. Thinking for the ve- 
hicle, the switch measures time, multiplies it by a preset constant, equates the 
product to the memorized peak acceleration subtracted from a constant and 
when the sum reaches a predetermined value, actuates a relay. Such a point 
occurs during decreasing acceleration and is dependent on the magnitude 
of peak acceleration. 



In solving this problem, Donner engineers combined their experience with 
computer techniques and servo force balance accelerometers. The device 
illustrated is all solid state. 
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The Kellogg List 
Grows Longer 
Every Month 


It reads like a Who's Who of 
modern aircraft and missilery 
— the list of vehicles that use 
Kellogg pumps, fluid motors, 
or hydraulic systems. Small 
wonder. With so much at stake, 
there can be no gambling 
with reliability. That's why 
compact Kellogg hydraulic 
components, with their 
rugged quadruple safety 
factor — their classic, 
simplified operation — 
are specified wherever 
dependable, long-lived 
performance counts. 

Perhaps your project 
requires this kind of 
reliability. Write: 

Kellogg Division, 

American Brake * 

Shoe Company, A 

3151 W. Fifth St., . 

Oxnard, Calif. 


DIVISION 


HYDRAULICS GROUP/AMERICAN BRAKE SHOE COMPANY 


Unique Atchley Servovalve 
Proves Answer to Fluid 
Contamination Problems 

The Atchley Jet-Pipe servovalve 
has proved its ability to virtually 
eliminate contamination as a prob- 
lem — or even as a factor. In doing 
so, the valve has made possible ap- 
preciably higher hydraulic system 
reliability. 

When originally developed by the 
Raymond Atchley Division of the 
American Brake Shoe Company, this 
unique servovalve was subjected to 
five independent tests at unprece- 
dented levels of contamination — 25 
times greater, in fact, than ever be- 
fore thought feasible. The test sys- 
tem actually failed because of the 
severity of the contaminants, but the 



The Atchley servovalves can operate 
with contaminants as large as 200 
microns without malfunction. 


valve nevertheless demonstrated its 
ability to perform continuously and 
with complete reliability. 

Atchley servovalves, with their ex- 
clusive Jet-Pipe feature, now play an 
important role in major airborne and 
space electrohydraulic systems. The 
Atchley valve provides positive auto- 
matic control without requiring cost- 
ly, painstaking contamination-control 
measures. 

Other Raymond Atchley products 
are servoamplifiers, torque motors, 
and complete servo systems for aero- 
space, ground support, and other mil- 
itary applications. In the design and 
development of complete systems, the 
Atchley Division cooperates with 
other members of American Brake 
Shoe Company’s Hydraulics Group 
such as the Kellogg Division (manu- 
facturers of pumps and other air- 
and space-borne hydraulic equip- 
ment). Also available for consulta- 
tion are American Brake Shoe Com- 
pany’s Hydrodynamics Laboratory in 
Columbus, Ohio, and the corporate 
Research Center in Mahwah, New 
Jersey. 

Raymond Atchley Division is at 
2231 S. Barrington Avenue, Los An- 
geles 64, California. 


dlcs-fittcd with 5,7-10 solar cells each- 
arc fully extended and at plus 22 sec., 
the attitude control system has erected 
the spacecraft to an upright position, 
along local vertical, and has stabilized 
Nimbus along pitch and roll axes. 

NASA and GE had intended initially 
to stabilize the spacecraft on its yaw 
axis from signals generated by the coarse 
sun sensor. This approach was discarded 
when NASA considered the possibility 
that, should the Agcna be rolling 
slightly at time of separation, the space- 
craft also would roll and, coupled with 
the blind pitch-up maneuver, might 
cause the vehicle to move along the 
line of motion in a backside-first posi- 
tion. Nimbus has a definite front and 
back, NASA and GE engineers em- 
phasize, for the solar paddles arc geared 
to move in a clockwise manner and 
always attempt to maintain a high-noon 
position relative to the sun. 

While the attitude control system 
could tum Nimbus around, if the con- 
dition described above did occur, the 
project managers feel that such correc- 
tion would expend a considerable 
amount of the limited gas supply for 
the spacecraft's reaction jets. 

Launch sequence now calls for the 
spacecraft to enter the earth’s shadow 
still yaw-unstabilized and there the 
rate integrating gyro will finally bring 
the Nimbus down to its design objective 
of less than one degree deviation. 

Orbit of Nimbus is 80.45 - 0.5 deg. 
retrograde (contrary to earth's rotation!, 
so that the slightly greater gravitational 
pull of the equator will warp the orbital 
plane and, in effect, drag it to make the 
plane coincide with the angular rate 
of the earth around the sun. Orbital 
period will be about 109 min. 

System Tests 

Assemblies and subsystems are now 
undergoing individual and integrated- 
system tests. GE's Missile and Space 
Vehicle Department presently is finish- 
ing construction of a prototvpc Nimbus 
that will be identical with flight space- 
craft, but which will be used only for 
ground testing. The company has three 
Bight Nimbus vehicles on the assembly 
line and has built three separate models 
for vibration, thermal and separation 
(from the upper stage) testing. 

The prototype Nimbus is scheduled 
to enter GE’s 39-ft.-dia. space simu- 
lator, built specially for the Nimbus 
program, sometime around the middle 
of this year. There it will be mounted 
on a gas-bearing (for a pietnr- of a 
similar type test rig, sec AW Sept. 1 1 . 
p. 63) which is dvnamicallv bal- 
anced to _0.l-in.-oz. The black-null 
chamber includes a simulated solar 
source, simulated earth horizon and a 
retractable, pylon-mounted calibration 
adapter section which can be moved 


forward to mate with the spacecraft's 
sensory ring for testing and alignment 
of the Nimbus camera subsystems. 

Placed inside the chamber, evacuated 
to 1 0“'' mm. of Mercury, the Nimbus is 
to be exercised continuously for two 
months. Failure of any subsystem, as- 
sembly or part will require withdrawal 
of the spacecraft, replacement of the 
unit and re-insertion of the Nimbus 
into the space chamber for another 
two-month run. GE will not deliver 
Nimbus satellites to NASA until they 
have successfullv completed a two- 
month tour in the space chamber, nor 
does GE plan to perform any in-field 
repair of vehicles already delivered. 


Nimbus spacecraft which develop prob- 
lems at a launch site will be returned 
to GE's Missile and Space Vehicle 
Department for correction. 

The six-month lifetime of Nimbus 
is determined bv the limited gas supplv 
in the attitude control system. Reliabil- 
ity testing and quality control of all 
parts, circuits and assemblies, however, 
are designed to meet stringent NASA 
specifications and to provide an elec- 
tronic lifetime of several years. Should 
the satellite's lifetime be extended by 
an increased gas capacity, the space- 
craft's performance standards will be 
adequate to the task and will not have 
to be upgraded. 


WHO BUILT TIROS? 



RCA designed the weather satellite . . . Lavelle built the complex 18-sided 
structure to carry its active components. Lavelle specializes in the preci- 
sion fabrication of sheet metal structures for missiles and space vehicles, 
aircraft and ground support equipment. Major contractors know it . Write 
for brochure detailing Lavelle quality controlled services: Engineering 
Production Planning / Sheet Metal Forming / Welding / Machining / 
Metal Finishing. 

«^£nveie^» 

LAVELLE AIRCRAFT CORPORATION • NEWTOWN, BUCKS COUNTY, PA. 

Between Philadelphia, Pa., and Trenton, N. J. 
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OAO Star Trackers Have High Reliability 


First design details on Kollsman In- 
strument Corp.’s star trackers, being de- 
veloped for the Grumman Orbiting As- 
tronomical Observatory, show calculated 
system errors of less than half a minute 
of arc, a reliability factor of 0.915 over 
a year’s operation, and a total power 
drain of less than 0.1 watts per tracker. 

Six of the Kollsman units will be 
mounted in the OAO in a way that 
three stars can be tracked at all times 
for precise pointing of the experimental 
packages that arc contained in the ob- 

Error signals generated in the trackers 
will be used to change the orientation 
of the OAO by means of the General 
Electric Co. stabilization and control 

Kollsman is subcontractor to GE's 
Missile and Space Vehicle Dept, in the 
OAO program. In turn, GE is a prin- 
cipal subcontractor to Grumman Air- 
craft Engineering Carp., prime OAO 
contractor to the National Aeronautics 
and Space Administration's Goddard 
Space Flight Center. 

Stars pros ide a convenient set of refer- 
ence points for orientation in space. Op- 
tical methods can measure small angles 
precisely. 

Tlius the natural combination of 
convenient references and accurate 
measuring techniques leads directly to 
the use of star trackers for positioning 
a space vehicle. 

With two degrees of freedom in the 
tracker, a reference plane in the vehicle 
e.in be oriented with respect to the 
celestial body being tracked. Two or 
more trackers will give two or more 
angular positions of the stars with 
respect to the reference plane, so that 
the information generated can be used 
to determine the attitude of the vehicle. 


or conversely, to align it to a precom- 
puted attitude. 

Any one of the six trackers can be 
positioned remotely by command from 
the ground. Each will be able to ac- 
quire and track automatically any star 
of second magnitude or brighter. 

(Star magnitude is a measure of 
brightness originally measured on a 
scale of one to six by Hipparchus, a 
Greek astronomer in about 120 B.C. 
First magnitude was the brightest, sixth 
magnitude the faintest star he could 
sec with the naked eye. Current mag- 
nitude system classifiKition extends 
both upward and downward from that 
original scale. Now. a difference of five 
magnitudes corresponds to a hundred- 
to-one ratio of brightnesses; a first-mag- 
nitude star is a Tittle more than 2.5 
times as bright as a second-magnitude 


Design Standards 

Kollsman engineers, faced with the 
problem of designing trackers to new 
standards of accuracy and reliability, 
chose to avoid moving parts as much 
as possible, to derate all the components 
as far down the scale as possible, and to 
use proven techniques to maintain per- 
formance stability. 

They devised a system which is 
basically an automatic photo-electric 
star tracker tied to separate electronic 
systems. The tracker itself is a photo- 
electrically sensitise scanning telescope, 
gimbal-mounted, and enclosed in a 
hermetically sealed housing which car- 
ries the viewing mirror. Tire window 
is big enough so that the telescope can 
track through a 120-deg. solid cone 
whose axis is normal to the window. 

The telescope has two sets of optics 
and scanners tied to a single photo- 


sensor. Each optics-scanner combina- 
tion gives a star direction, one with 
reference to the inner gimbal axis and 
the other with reference to the outer 
gimbal axis. Each of the axes has a 
d.c. torque motor drive and a precision 
angle pickoff. Motors respond either 
to command or to tracker error signal; 
the pickoffs then measure the gimbal 

Light from the tracked star enters the 
system and is detected by a paraboloid 
mirror with an equivalent "lens speed" 
of f/1.6. Ultimately the tracker will 
measure the error between the center 
of the field of view of the telescope and 
the center of gravity of the star image. 

The optical reflecting system focuses 
the light from the star at each of two 
vibrating-recd scanners, which modu- 
late the light by means of resonant 
vibrations of the reeds. The light is in- 
terrupted twice for each cycle of vibra- 
tory motion. If the star image moves 
off-axis, the vibrating reed modulation 
produces an unsvmmetrical signal which 
contains the fundamental frequency of 
the reed drive. If the star moves in the 
opposite direction, the same signal is 
produced, but with an opposite phase. 
These signals are suitable for servo 
positioning and star recognition. 
Signals Collected 

The modulated signals from the star 
image arc collected after passing 
through the reeds and superimposed on 
a photomultiplier, which converts the 
modulated light into an electrical signal. 
This is amplified and detected; the de- 
tector stage output gives both the star 
recognition signal and error signals for 
both inner and outer gimbal servo am- 
plifiers. 

The reed scanners are independent 
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SCHEMATIC DIAGRAM of optics-scanner system in Kollsman star trackers for OAO shows use of vibrating-recd scanners to modulate light 
signal from telescope (left). Block diagram of star detection electronic system for star trackers shows layout of supporting avionics (right). 
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and vibrate at different frequencies, one 
at 350 and the other at 450 cps. Each 
of these scanners will produce an elec- 
trical signal in each axis of rotation 
proportional to the distance between 
the star image and the center of the 
telescope field. That signal is amplified 
in a pre-amplifier and fed to four tuned 
amplifiers, two tuned to the reed scan- 
ner fundamentals and two tuned to 
twice those frequencies. Outputs arc 
fed to detectors, which add the outputs 
in scries to produce a voltage. 

When the star image is centered, 
both the fundamental-frequency signals 
go to zero, because the tracking system 
is a nulling type. When the star image 
is near the center of the field of view, 
the scanners develop twice the reed 
drive frequency, and therefore generate 
a voltage when the tracker is nulled. 

This added voltage signal is fed to a 
star-presence detector which has an es- 
tablished threshold level; above that 


level, the detector signals the presence 
of a star in the tracker. 

The voltage is also fed to the high- 
voltage power supply of the photomulti- 
plier as a control, so that the power 
supply will feed a variable d.c. voltage 
to the photomultiplier to maintain a 
constant signal output over a range of 
star brightnesses. 

Fed to Demodulators 

Outputs from the fundamental-fre- 
quency tuned amplifiers arc also fed to 
demodulators to produce error signals 
to drive inner and outer gimbals. 

Total permissible error in the system 
is 30 sec. of arc composite, or 22 sec. 
of arc per axis. Initial error, due to pre- 
cision of alignment only, is estimated 
at two seconds of arc. The reed stability 
within a temperature range from — 55C 
to 90C will also be within two seconds 
of arc, according to tests made at Kolls- 


Pointing accuracy of the tracking 
telescope system is expected to be 
within five seconds of arc. Errors in 
the threshold response of the servo sys- 
tem and the gimbal pickoff device are 
held within 10 sec. of arc in the design 
of the system. Finally, error attribut- 
able to alignment and optical errors, 
scanner drift and electronics drift is 
expected to be held within 1 2 see, the 

Design of the tracker places the 
center of gravity at the intersection of 
the gimbal axes. Translation force in- 
puts therefore do not tend to rotate the 

Test conditions for the system in- 
clude a 30g shock during a period of 
12 milliseconds; sinusoidal vibration of 
5g from five to 400 cps., and 7.5g from 
400 to 2,000 cps.; random vibration at 
3/lOOg 5 per cps. from 1 5 to 2,000 cps.; 
and 11. 3g accelerations along any axis 


Environment Chamber, Sensor Pass Tests 



By William S. Reed 

Los Angeles— Space chamber— in 
which the biomedical effects on a 
human subject existing in one-half 
atmosphere (18,000 ft.) for 48 hr. were 
proved to be non-delcterious — was suc- 
cessfully checked out during a recent 
test conducted by AiResearch Division 
of Garrett Corp. 

Frank K. Greene, reliability engineer- 
designate for the Apollo environmental 
system subcontracted to AiResearch by 
North American Aviation, entered a 
chamber at 4:00 p.m. recently and 
emerged two days later. Purpose of the 
company-funded test was twofold; 

• Performance of the recently com- 
pleted chamber built for the aero- 
medical laboratory of Aeronautical Sys- 
tems Division was checked out and 
found satisfactory prior to delivery to 
the Air Force scheduled for this month. 

• Checkout of an AiResearch-developed 
blood pressure sensor scheduled to be 
carried by Astronaut Lt. Col. John H. 
Glenn in his orbital Mercury flight 
scheduled for Jan. 23. 

For the purposes of the test, the 
chamber internal pressure was reduced 
to one-half atmosphere, 380 mm. Fig., 
while the oxygen content was kept at 
sea level partial pressure, 160 mm. Hg. 
The remainder of the gas partial pres- 
sure in the chamber was composed of 
nitrogen. 

Thus, while Greene existed at a simu- 
lated altitude of 18,000 ft., he wore 
no oxygen mask because oxygen partial 
pressure was the same as sea level. 

Other environmental factors within 
the chamber were kept constant by 
means similar to those developed by 


AiResearch for the Mercury capsule, 
some of which will be carried over into 
the Apollo work. Differences in the two 
environmental systems will be necessi- 
tated by the longer duration of the 
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Apollo mission, the greater volume of 
the capsule and a three-man crew, and 
the fact that the Apollo environment 
will be mixed gas with elevated oxygen 
partial pressure rather than pure oxygen 
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ADVANCED AIR DEFENSE SYSTEMS WITH FIRST-DAY CAPABILITY 


The needs of today’s air defense 
systems pose a problem that would 
have seemed insoluble ten short 
years ago. The problem of furnish- 
ing mixed-weapons command and 
control, with first-day capability, in 
a system that is portable to any 
place in the world. 

Here is how dial problem has been 
solved through creative engineering 
utilizing a decade of industry prog- 
ress in tactical data systems. 
Systems already delivered by Litton 
to the military, or in the advanced 
state of development and produc- 
tion, include: Airborne Tactical 
Data Systems (AN/ASQ-54, AN/ 
ASA-27) for the U.S. Navy, the 
Marine Corps Tactical Data Svstem 
(AN/TYQ-l,AN/TYQ-2) for the 
U.S. Marine Corps, and the AN/ 
FSG-1 Retrofit Improvement Sys- 
tem (OA-3063/FSG-1 (V) ) for the 
U.S. Army. 



The first of these, the Airborne 
Tactical Data Systems, provides a 
capability for the mission of Air- 
borne Early Warning and Control 
( AEW & C ) in defense of large land 
masses, attack carrier task groups 
and other naval units. Both the AN/ 



ASQ-54, installed in a land-based 
AEW & C aircraft, and the AN/ 
ASA-27, installed in a carrier-based 
AEW & C aircraft, furnish early 
warning data on enemy raids to 
surface elements of an air defense 
network and provide airborne con- 
trol of interceptors. 



The second of these systems, the 
Marine Corps Tactical Data System 
(MTDS), features capabilities for 
continuous and effective control of 
Combat Air Operations during an 
amphibious assault. Facilities are 
available for control of aircraft on 
missions such as close air support, 
reconnaissance, and interdiction 
and for air defense with mixed 
weapons, both ship-based and 
shore-based surface-to-air missiles 
and interceptors. An integral air 
traffic control system assists in initial 
and continuous identification of 
friendly aircraft. 

The third, the AN/FSG-1 Retrofit 
Improvement System, significantly 
increases the counter-countermeas- 
ures capability of the AN/FSG-1 


Missile Master System deployed 
within the Continental United 



States to furnish surface-to-air mis- 
sile battery coordination in the de- 
fense of large cities and industrial 

Through the successful design, de- 
velopment and manufacture of sys- 
tems for air defense missions, Litton 
has demonstrated its capability to 
proceed with even further advanced 
data systems. Such systems are now 
under conception and development 

Air defense systems that not only 
fulfill today’s defense requirements 
ljut also defy obsolescence for years 
to come require engineering that is 
versatile, inventive, aggressive, and 
adaptable. This is the kind of en- 
gineering Litton expects from its 
people. If you are qualified to per- 
form engineering at this level, you 
are invited to write to H. Laur, 
Litton Systems, Inc., Data Systems 
Division, 6700 Eton Avenue, Can- 
oga Park, California; or telephone 
Diamond 6-4040. 





DATA SYSTEMS DIVISION 

LITTON SYSTEMS, INC. 


A DIVISION OF LITTON INDUSTRIES 



as is the Mercury capsule (AW July 4. 
1960, p. 57). 

Chamber in which Greene spent two 
days is not part of AiResearch's Apollo 
work. It was built for the Air Force 
and is designed to withstand 20g on a 
centrifuge plus internal and external 
pressures necessary to simulate space 
missions during research to be con- 
ducted at Wright-Pattcrson AFB, Ohio, 
according to Chief Engineer Dr. John 
L. Mason. 

Kc> to maintaining sea level oxygen 
partial pressure in a one-half atmosphere 
environment is an electro-chemical 
sensor which puts out a variable volt- 
age according to the oxygen partial 
pressure within the chamber. Caseous 
oxygen then is automatically valved 
into the chamber to maintain a correct 
oxygen partial pressure. 

Measurement Instrumentation 

Greene wore instrumentation at- 
tached to his person throughout the 
duration of his stay consisting of meas- 
urements for body temperature, respira- 
tion rate, pulse and blood pressure. Dr. 
James N. Waggoner, AiResearch’s di- 
rector of aerospace medicine, considers 
the method of measuring blood pressure, 
both systolic and diastolic, of consider- 
able interest because accurate measure- 
ments were made throughout the test 
without the necessity of inserting a 
probe in the subject's vein. 

Small microphone was attached to 
the skin on the subject's left ami. Car- 
diovascular sounds picked up by the 
microphone were put through an elec- 
tronic circuitry which filtered and modi- 
fied the sounds so that direct blood 
pressure readings were obtainable. Value 
of instantaneously obtainable blood 
pressure readings is that when combined 


with pulse rate it gives an accurate pic- 
ture of the subject’s condition. 

Pulse rate alone is not a reliable in- 
dication since a high pulse rate would 
indicate a patient in shock. When 
combined with blood pressure, a high 
pulse rate is acceptable because blood 
pressure drops correspondingly. Pulse 
rates of 160 per min. have been re- 
corded on the X-l 5 pilots (AW Nov. 
27. p. 60) and on the two astronauts. 
Previous method of measuring blood 
pressure used on chimpanzee shots was 
to insert a probe in the vein but this 
method is deemed too debilitating to be 
practiced on pilots during flight. 

During the test, Creenc was on a 
four hour schedule: four hours work, 
four hours sleep and four hours recrea- 
tion. The tasks which lie performed 
were some of the daily work lie does in 
his job as a mathematician. His routine 
work was carried over into the chamber 
to provide a comparison with the work 
done at his desk. 

Sleeping Period 

The four-hour sleeping period was 
accomplished in a pressure suit which 
Greene donned before retiring. Theory 
is that slumbering astronauts had better 

gency. Recreation was provided by FM 
music piped into the chamber and by 
reading. 

Dr. Waggoner cited these effects on 
Greene which were immediately observ- 
able. 

• Breathing was somewhat easier in the 
one-half atmosphere environment. 

• Slight variation in systolic blood pres- 
sure was observable. 

• Temperature sensitivity changed with 
time. When Greene first entered the 
chamber, he was comfortable at 64F 


but as time went on, he requested that 
the temperature be raised, finally at- 
taining a comfort level at 74F. 

Whether or not the confinement 
had any adverse effects on Greene’s 
work or physiology during the 48-hr. 
chamber stay will have to await a de- 
tailed reduction of data, Waggoner said. 

British Space Spending 
Is $1.5 Million Yearly 

London— British government is spend- 
ing about $1.5 million a year on space 
research, mostly on Blue Streak 
launcher studies, the UK-1 Scout satel- 
lite which will be launched soon from 
Vandenberg AFB. Calif, (AW Nov. 6, 
cover), and Jodrell Bank radio telescope 

Lord Hailsham, minister of science, 
told the House of Lords that spending 
level for Scout is about §288,000 a year. 
Delta launch vehicle is being supplied 
without charge by the U. S. govern- 
ment, although costs of Scout satellite 
development and construction arc 

Lord Hailsham predicted space re- 
search grants will rise ten-fold over the 
next 10 years, with no emphasis on 
man-in-space projects. Much, however, 
depends on final agreement for the 
European launcher development or- 
ganization, which is still under consid- 
eration by various governments. British 
government plans to double its present 
expenditure in 1962-63. 

In another comment on Britain’s 
space role, Lord Caldecote, deputy man- 
aging director of British Aircraft Corp., 
suggested a review of British govern- 
ment security clamps on its plans for 
peaceful uses of space. 
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U. S. Marine Corps has awarded Ryan Aeronautical Co., San Diego. Calif., a contract to determine possible surveillance drone applica- 
tions of the firm's Flex Wing concept. Application of the drone for surveillance over enemy territory in support of tactical combat opera- 
tions will be investigated. Two test vehicles have been undergoing functional and flight testing at the Marine’s desert facility' at Twentv- 
Ninc Palms, Calif. Drone, powered by a small piston engine, is temporarily being launched from a vehicle-mounted platform (left). At 
right, Cecil Craigo. Ryan Flex Wing program manager, carries the drone. 


Ryan Studies Flex Wing 
For Surveillance Drone 


Ryan recently received an Army Transportation Research Command contract to design Flex Wing towed gliders which could transport 
cargo for logistic needs. Flight tests and engineering studies are being conducted at San Diego plant. Note rudder on aircraft at left. 
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VC. 10 May Eventually Land Automatically 


By Herbert J. Coleman 

London— Vickers VC. 10 jet transport 
automatic control system, built into the 
four-jet transport around proven com- 
ponents. is a duplex autopilot with ini- 
tial capability for automatic flarcmit and 
development possibilities for zero visi- 
bility automatic landings. 

Importance of this electronic system 
to the future of the transport is demon- 
strated at the Wcybridgc production 
facility by construction of a fnll-scalc 
control rig now in final stages of com- 
pletion. 

Key to the system is the Bendix PB- 
20D autopilot, a slightly modified auto- 
pilot that has flown for thousands of 
hours in British Overseas Airways Corp. 
Boeing 707s and is being built in Great 
Britain under license by Elliott Bros., 
Ltd., designers of the automatic land- 
ing system. 

Potential Advantages 

Eventually the complete automatic 
landing system may be linked with the 
automatic flareout capability to give 
the airplane these advantages: 

• Reliability during the critical landing 
phase, where Air Registration Board 
calculates accidents producing fatalities 
will occur at a rate of about .65 fatality 
in 1 million landings. The board is 
aiming at reducing the rate to one 
fatality in 10-100 million landings. 

• I xiwering of weather mininnims to 
200-ft. ceilings and, in theory at least, 
allow takeoffs and landings m zero visi- 
bility. 

• Enable airline operations managers to 
offload fuel on the long-haul runs such 
as London-New York, since complete 
automatic landing would obviate the 
need for alternate airports. This phase, 
however, remains theoretical because 
of unforeseen contingencies such as air- 
craft stalled on a runway, and necessity 
for reliable ground radar to direct traf- 
fic in zero conditions. 

• Guarantee to the operator of design 
claims, such as landing and takeoff 
rolls and clearance over obstacles, since, 
in effect, the actual handling of the air- 
plane is programed by the system. 

• Full fail-safe concept, because the 
automatic landing system is duplicated 
and changeover from one side to the 
other, in case of trouble, is automatic 
and instantaneous. 

But there arc problems, some of 
which have still defied solution. Major 
one— and to date there have been 17 
concepts explored— is a go. no-go indi- 
cation for the pilot when lie reaches 


200 ft. Promising solution is infrared 
presentation of the runway on a situa- 
tion panel. 

Another problem area is calibration 
of instrument landing systems (ILS) 
around the world, an acute one for the 
VC.10 since the airplane is designed 
to be utilized on all of BOAC's long- 
haul routes. 

Speaking from a pilot's standpoint. 
Jasper Jarvis. VC. 10 project pilot, ad- 


mits that pilot resistance to a com- 
pletely automatic system is to be ex- 
pected initially, but that training and 
on-line experience will counteract this 
over a period of time. 

Obviously. Jarvis says, automatic 
landing in effect takes away some of the 
pilot's command judgment and "no one 
yet. pilots or otherwise, has come up 
with a definitive explanation of exactly 
how to land an airplane.” And the 




LEFT CABINET of nutomab'c flight control test rig contains an analog computer to 
simulate flight behavior; at center is a portion of the pilot's instrument panel, and at 
right is the autopilot unit. 
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pilot's cut-off button still gives him 
complete command, plus the ability to 
override the system any time he wishes 
through sheer control force. 

What the automatic landing phi- 
losophy does for the pilot— and the oper- 
ations men— is rationalize the airplane's 
design specifications. Jarvis emphasized, 
to produce the performance for which 
it was intended, and, at the same time, 
reducing the incidence of human error. 

On Vickers’ other new jet transport, 
the BAC 111, the Autoland system re- 
mains a future consideration. The air- 
plane will, of course, have an autopilot, 
hut basic design will allow an automatic 
landing retrofit easily if the design to 
equip it is made. Reason for allowing 
the retrofit capability goes back to an 
unhappy experience with the Vickers 
Valiant V-bomber, which was built 
without an autopilot on the theory that 
in case of nuclear war, it was a one- 
mission airplane. Later, the Valiant 
was retrofitted with the autopilot but 
problems were enonnous because basic 
design had not envisaged this possibility. 
Trident's System 

Automatic landing is an important 
design feature of the system in another 
British transport, the new dc Havilland 
Trident. This system, based on the 
Blind Landing Experimental Unit 
(BLEU) automatic flarcout method, is 
triplexed for full fail-safety. Weight 
penalty beyond the duplicate system 
has been accepted because of the British 
European Airways European route sys- 



SPECIAL CONTROL and automatic landing 
test rig built by Vickers Armstrongs (Aircraft) 
Ltd. for VC.10 at Wcybridge, England, 
includes this gyro sensing unit. Device has 
six gyros and is mounted on a test tabic 
supported by gimbals; table can be tilted or 
can be rotated to any angle simulating 
flight movement. 
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tern. Airports along the medium-range 
routes may not have maintenance facili- 
ties immediately available for such com- 
plex equipment, and failure of one of 
the three systems would not ground the 
airplane away from its home mainte- 
nance facilities. 

The Trident system is designed by 
Smiths, Ltd., and initially the airplane 
will have the duplicate system, with 
triple-redundant system installed at a 
later date. As with the VC.10, the sys- 
tem has been developed in parallel with 
the airplane. 

In a discussion of the economic ad- 
vantages of automatic landing. Vickers’ 
G. W. Webber noted that, aside from 
the reduction of minimums. aircraft 
fitted with the device arc at a competi- 
tive advantage in winning passengers 
from other non-automatic landing 
equipped airlines, plus avoiding disrup- 
tion of schedules. 

Scatter ratio of the predicted touch- 
down point is sharply reduced. Webber 
pointed out. considering the variables 
impressed on the pilot by wind shear, 
center of gravity variation and glide 
slope angles. He predicts a “drastic re- 
duction" in undershoot and overshoot 
accidents, along with a hefty cutback in 
hard landings. 

Increased automation on landings 
will. Webber feels, be a vital necessity 
in development of the supersonic trans- 
port. 

Development Program 

Development of the VC.10 system is 
in two main stages, the first allowing 
fully automatic control in pitch alone, 
using the BLEU automatic flare con- 
cept, and the second automatic control 
in all three axes, for fully automatic 
landing. Webber said this approach was 
followed for these reasons: 

• All equipment needed to ensure auto- 
matic flarcout can be carried aboard the 
airplane. Thus introduction of the sys- 
tem is independent of the necessity for 
installation of new ground facilities. 
Operational experience can be readilv 
gained, although use of the system be- 
low the present 300-ft. minimum will 
be dependent on reliability of the 
ground ILS facility. 

• Final selection of the azimuth guid- 
ance system has not vet been made. 
Webber said use of ground leader cable 
installations would give satisfactory re- 
sults, but he has doubts whether inter- 
national acceptance of the cable installa- 
tion could be gained. Improvements to 
ILS localizers will overcome some of the 
drawbacks of present installations and 
there are indications these hopes can be 
realized soon. Some development work 
has been carried out on microwave re- 
placements for the leader rabies, having 
the advantage of constant amplitude 
sensitivity without the difficulties of 
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ground installation past airport bound- 

• Introduction and acceptance of com- 
plete automatic landing to pilots and 
operations, in Webber’s opinion, “is 
not going to be easy . . . pilots and air- 
worthiness authorities are going to need 
a lot of convincing that we have evolved 
a safe and reliable system." Considering 
this aspect, vv-hat Jams referred to as 
“resistance.” the step-by-step approach 
is considered a good first stage. 

Autoflare system as installed in the 
VC.10 calls for use of a Standard Tele- 
phone & Cables STR-42 radio altimeter 
now under development. Tire design 
includes a self-monitoring feature to 
produce an alarm signal if any elements 
tail, and installation will be duplicated. 

Other equipment includes: 

• Marconi AD 260 glide slope receivers, 
also including self-monitoring features. 

• Monitored automatic flare computer 
under development by Elliott Bros, to 
generate necessary control laws. The 
unit probably will consist of an open- 
loop term to elevator, plus a smaller 
amplitude closed-loop term for accuraev. 

• Automatic changeover unit, of which 
the highest possible reliability is re- 
quired since this unit connects the two 
halves of the total system. The device 
uses duplicated glass-sealed relav con- 
tacts actuated magnetically. A Perspcc 
glass plate covers the black box to allow 
the pilots a visual checkout of move- 
ment of the contact points. 

• Automatic throttle control for deter- 
mination of airspeed on the final ap- 
proach and during flarcout. System has 
duplicated monitored air data sensing, 
with each of the main air data sensors 
and comparison monitor air data sen- 
sors being supplied from independent 
sources. Duplicated signal channels feed 
two motors to drive the four throttle 
levers in unions, through individual 
magnetic clutches. 

Extension of the automatic flare sys- 
tem to complete automatic landing 
would call for: 

• Self-monitored azimuth guidance re- 
ceivers and a compass azimuth monitor, 
to ensure integrity of compass signals 
used to initiate kickoff of drift just be- 
fore touchdown. 

• Azimuth landing computer and azi- 
muth changeover unit. 

In future applications, design trends 
may point to control even after auto- 
matic touchdown, when the pilot nor- 
mally would take over braking and taxi 
directional control. The system envi- 
sioned would include a director facility 
for manual guidance along the runway 
with director information given on a 
situation display panel in the cockpit. 
Automatic coupling to nosevvheel steer- 
ing and automatic braking and/or thrust 
reversal could be another follow-on 
application, according to Webber. 
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X-15 . . . A TEST BED FOR 

ADVANCED FASTENING 



SYSTEMS. 

The X-15 hypersonic research aircraft ... already flown 
to near its design limit of 250,000 ft. altitude, 1200°F. 
skin temperature and past its maximum design speed of 
Mach 6. Truly a test bed for advanced fastening systems 
in high temperature structures. 

Hi-Shear rivets are used throughout the X-15’s primary 
structure ... an outstanding demonstration of one of a 
series of fastening systems developed at Hi-Shear Corpo- 
ration research laboratories for open and blind structures 
to keep pace with the stringent environmental require- 
ments of the aerospace industry. 

The Hi-Shear rivet still offers the lightest strength- 
weight ratio of any swaged type fastener, simplicity of 
installation and service reliability established by nine- 
teen years acceptance by industry. 

Contact your Engineering Standards Group or write to us for 
specific fastener data. 



li-sl i 


BUT CORPORATION 




LORAN 

NOW 



EDO, world leader in the design and manufacture of long range navigation systems*, proudly 
announces the immediate availability of the new Edo Model 345 A/C Loran . . . complete Loran 
A and the vastly extended, far faster Loran C coverage in a single system. 


Advantages include: 

Light weight 




Low cost— complete A/C unit is less than half the price of Loran C systems a' 


V ° 3 

>~T~ Direct reading console — panel-mounted unit is simple to operate, permits 
loran C fixes 3 times faster than with Loran A. 

*~r Outstanding performance— accuracy of pinpoint fixes is limited only by 
the sharpness of the pencil. Maintenance-free, too. 


AND AVAILABLE IMMEDIATELY! 




Write today for new Edo Model 345 A/C brochure, Dept.l-W. 


EDO CORPORATION 













THIS TAPE PLAYS 
BACK THE SOUND 
OF MONEY... 



. . . and does it to the tune of more than 1,600 
tape-fed AMPin-cert Pin and Socket terminations 
per hour . . . sometimes even more, depending 
on operator dexterity! Lower cost, semi-skilled 
labor can easily handle not only the automatic 
termination of leads but also the loading of 
AMPin-cert Connector blocks. A simple insertion 
tool helps fill connector cavities faster than a 
dentist trying to get away for an afternoon of golf. 
When you take these advantages and add the 
controlled pressure crimp backed by AMP's twenty 
years of experience in the field of solderless 
termination techniques . . . you have connector 
performance of maximum reliability at the lowest 
installed cost in the industry . This is the winning 
combination you get with AMPin-cert Connectors 
. . . available in all sizes and configurations. Get 
all the facts! Write today! 


AMP Incorporated 
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Space Vacuum Raises Avionic Problems 


By Philip J. Klass 

Washington— Hard vacuum of deep 
space causes new modes of failure in 
some types of avionic components and 
laiscs a number of new reliability prob- 
lems for avionic designers, Eric K. Bruc- 
sclikc told the Eighth National Sympo- 
sium on Reliability and Quality Control. 

The problem is aggravated by the 
fact that it is extremely difficult and 
costly to build facilities for simulating 
the vacuum encountered more than sev- 
eral hundred miles above the earth. 

Radiation from the Van Allen belts 
and other cosmic sources also poses a 
hostile environment for many types of 
avionic components, but there is more 
data available on these effects, Brue- 
schke indicated. 

Tlie tests described by Brueschke 
were conducted at Hughes Aircraft Co. 
at pressures down to approximately 10"' 
millimeters of mercury, equivalent to 
an altitude of about 250 mi. Results of 
the Hughes tests disclosed the follow- 

• Molded composition resistors, 4 watt, 
5% tolerance, experienced a decrease in 
resistance of up to 6.5% during a 2,690- 
hr. exposure at room temperature at a 
simulated altitude of about 200 mi. 
Molded carbon resistors of this type 
arc known to be humidity-sensitive. The 
change in resistance experienced under 
vacuum is similar to that encountered 
when such resistors are baked at atmos- 
pheric pressure to drive out moisture, 
Brueschke said, suggesting a similar ac- 
tion was taking place. The percentage 
change in resistance was greater for units 
of high resistance. 

• Three molded metal-film resistors, 
each 1.25 megohms, 1% tolerance, i 
watt, were placed in a 250-mi. simu- 
lated vacuum. After 190 hr., one of the 
units has increased in resistance by more 
than 500% to 8.2 megohms, while the 
other two had undergone little change. 
An autopsy on the faulty unit disclosed 
several occluded gas pockets near the 
metal film surface. Slow diffusion of 
such gas pockets to the surface could 
have caused strains which fractured the 
film element. 

• Etched circuit boards, XXXP type, 
iV in. copper-clad laminate, were ex- 
posed to a 1 50-mi. vacuum for 4,000 hr. 
For 100 hr. the board was exposed at a 
temperature of 85C to 100C, and to 
mild ultraviolet radiation for 250 hr. 
Measurement of the board's insulation 
resistance during exposure showed that 
it never fell below 500,000 megohms, 


0.0002 deg. per hr. at Sperry Gyroscope's Marine Division with a wide-angle, electro- 
optical high resolution autocoiliniating device called MIDARM II (Micro-Dynamic Angle 
and Rate Monitoring System). Instrument can externally measure incremental tabic dis- 
placements to within 0.05 sec. of arc over a wide range. MIDARM, developed and 
manufactured by Razdow Laboratories. Inc.. Newark. N. J.. is A in photo; gyroscope is 
B. Razdow recently received a $41,000 contract to install a MIDARM system at Dayton 
Air Force Depot's Heath inertial guidance calibration facility, Newark, Ohio. This 
installation will check readouts of gyro test tables which will calibrate drift of gyros 
used in Minutcman, Hound Dog, Titan, Atlas and Skybolt guidance systems. 


indicating no adverse effects. Examina- 
tion after the board was removed from 
the chamber showed low warpage and 
excellent bond strength between the 
copper and the board. Insulation re- 
sistance following exposure was 1 mil- 
lion megohms at 500 v.d.c. 

• Vinyl tubing subjected to simulated 
altitude of 150 mi. for 100 hr., with 
temperature raised to 45C for 2 hr., was 
found to be covered with an oily sub- 
stance which analysis showed to be the 
plasticizer. 


In some cases, the vacuum environ- 
ment appears to be beneficial. For ex- 
ample. Hughes found that Teflon can 
withstand 170 times more radiation in 
a vacuum than in the earth's atmosphere 
before crumbling. 

Other components, such as capacitors, 
may not require presently used contain- 
ers. Hughes tested an uncased Mylar 
capacitor, which weighed 20% less than 
a conventional encased unit filled with 
silicone, for 2,500 hr. at a simulated 
altitude of 150 mi. while operated at 


MIDARM Measures Gyroscope Accuracy 




Vacuum Tests Needed 

Washington— All-out program to test 

with government sponsorship and co- 
ordination. is badly needed now. accord- 
ing to a number of reliability specialists 
attending the Eighth National Sym- 
posium on Reliability and Qunilty Con- 
trol. 

“Unless the National Aeronautics and 
Space Administration and/or the De- 

reliability of our space probes will fall 
far short of present goals." one confer- 
ence attendee said. "'Hie cost of building 

beyond the means of most component 

suppliers. Government financial support 
and coordination to prevent needless 
waste of limited facilities through nn- 

for." this observer contends. 


rated (100 v.d.c.) voltage. Approxi- 
mately 1,000 hr. of the test were con- 
ducted at a temperature of 125C. Dur- 
ing the test the insulation resistance 
never fell below 1 5 5 megohms, well 
within specifications. The initial value 
of capacitance of 1.046 mfd. had 
changed only slightly to 1.036 mfd. 
after 2,500 hr., and the dissipation fac- 
tor had shifted from 0.005 to 0.004. 

Brueschke said a small amount of 
water vapor had collected on the sam- 
ple. He attributed this to further poly- 
merization of the Mylar dielectric. 

Brueschke warned that any compo- 
nent containing materials which have a 
high vapor pressure are potential 
trouble-sources in space, and that the 
problem is aggravated if the component 
material operates at elevated tempera- 

Ilughes currently is conducting reli- 
ability tests on 2,500 semiconductor 
diodes, with half of the sample oper- 
ated at 10~* mm. Ilg. and the remainder 
at atmospheric pressure. The two sam- 
ples arc further divided into separate 
groups that will be operated at different 
temperatures over a wide temperature 
range. From these tests, company hopes 
to develop derating curves to assist de- 
signers in applying the diodes for space 
applications. 

Mechanical Effects 

Hughes also ran tests to determine 
the effect of vacuum on mechanical and 
electro-mechanical components, a field 
in which others also are making inves- 
tigations. Although seizure (cold-weld) 
between two metal surfaces did not oc- 
cur in all tests. Brueschke pointed out 
that Hughes vacuum chambers did not 
permit simulation of the 10‘“ mm. Hg. 


pressures found at higher altitudes. Ad- 
ditionally, the test chambers restricted 
the mean free path of molecules more 
than in space, restraining the amount of 
metal surface cleansing action which 
could be achieved in the chamber. 

Without this constraint in the true 
space environment, and with the higher 
temperatures due to solar radiation, sur- 
faces will become cleaner which will in- 
crease the likelihood of seizure. 
Possible Solutions 

Several possible solutions suggested 
by Brueschke for the seizure problem 
for metal parts, such as hearings, in- 

• Maintain pressure at metal surface 
above 10‘° mm. Ilg. and surface tem- 
perature below 1 00C. 

• Use low vapor pressure greases which 
evaporate slowly enough to provide lu- 
brication during the expected life of 
the space vehicle. Use of a lubricant 
reservoir and small bearing clearances 
also are helpful. 

• Use non-metal bearings, such as 
Teflon. Tin's poses some design prob- 
lems in certain applications because the 
bearing deforms under light load. 

• Use solid-film lubricants which can 
perform over a wide temperature range, 
such as molybdenum sulfide. 
Vacuum-Temperature Effects 

Hughes conducted limited tests to 
determine how the absence of convec- 
tion cooling in a vacuum affected resis- 
tor operating temperature, using a 4- 
watt molded composition resistor. The 
tests indicate that a resistor operated at 
a 200-mi. altitude must be derated by 
30% to 60% to maintain its surface 
temperature at the atmosphere value, 
depending upon the diameter of the re- 
sistor leads which serve to conduct away 
heat. The 30% figure applies to a resis- 
tor with leads of 0.032 in. dia., the 60% 
figure to a resistor with lead diameter 
of 0.010 in. 

FILTER CENTER 4= 

1 <simju 1 

► Air Force’s Aeronautical System’s Di- 
vision is seeking qualified sources to de- 
velop optical maser equipment and tech- 
niques applicable to machining, welding 
or cutting metals. Optical maser beams 
precisely focused have so high an en- 
ergy density that they can melt or 
vaporize metals. It is this characteristic 
which will be explored in a forthcoming 
ASD program and which is the basis of 
speculation about possible use of the 
optical maser as a radiation weapon. 

► TAC Gets First “Talking Bird”-First 
of two air-transportable communication 
command posts, called "talking bird,” 
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intended for use by Tactical Air Com- 
mand, has been delivered to 839th Air 
Division at Langley AFB. The 1 5,000- 
lb. package of single sideband and other 
telecommunications equipment, de- 
signed to be transported in a C-130, 
will enable Composite Air Strike Force 
commanders operating at remote thea- 
ters to maintain instant contact with 
their headquarters. Four additional 
talking bird packages are planned, 
two for USAF-Europe and two for Pa- 
cific Air Forces. 

► Glass Laser Material Developed— Use 
of a glass instead of a crystal or gas 
in an optical maser (laser) has been 
announced by American Optical Co. Use 
of glass eliminates difficulty in forming 
special laser shapes; for example, a long 
glass fiber can be used for a traveling 
wave laser or optical transmission line. 
Large surface area of glass fiber in rela- 
tion to volume is expected to simplify 
cooling of continuous-wave solid state 
laser. Material developed by American 
Optical is a rare earth glass’; active ion 
is trivalent neodymium. Output wave- 
length is in infrared region at approxi- 
mately 1 .06 microns. 

► TFX Radioactive Fuel Gage— Radia- 
tion fuel gage which uses low-level radio- 
active gamma sources, such as Cobalt 
60 or Cesium 1 37, is being proposed as 
an alternate fuel gage to principal bid- 
ders in the current Air Force TFX 
tactical fighter competition. The gage 
being proposed by Atomics Interna- 
tional Division of North American em- 
ploys a single detector located on the 
opposite side of the fuel tank from the 
radioactive sources. The detector is 
struck by gamma photons not scattered 
or absorbed by the fuel. Attenuation 
of the gammas is a direct function of the 
tank fuel level. 

► Signed on the Dotted Line— Major 
contract awards recentlv announced by 
avionics manufacturers include the fol- 
lowing: 

• Radio Corp. of America, S5 million 
from Army for continued effort on Ad- 
vanced Research Projects Agency Proj- 
ect DAMP-Downrange Anti-missile 
Measurement Program-a study of ballis- 
tic missile inrflight radiation charactcr- 

• Philco Corp., Lansdale, Pa., $474,733 
in two contracts for procurement of 
1N7SB and 1N26B high temperature 
diodes, from Dayton Air Force Depot. 

• Dates Coq>., Monrovia. Calif., 5104,- 
8S7 from Army Signal Supply Agency 
for an automatic meteorological data 
acquisition system to be installed at the 
White Sands Missile Range. 

• Collins Radio Co., Cedar Rapids, 
Iowa. SI. 8-million Navy contract for 
AN/ARC-51 airborne transceivers. 
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Raytheon’s QKK 932, first to use magnetron injec- 
tion gun and modulating anode, offers the advan- 
tages of: 

• Longer tube life. 

• Modulating Anode mu of 3. 

. Extremely low interpulse noise. 

• Long pulse operation (up to lOOOgs or longer). 
The QKK 9.32 is a 4-cavity, solenoid focused klystron with a 
peak power output of 35 kw. The tube is mechanically 
tunable from 1250-1350 Me, and has 40 db minimum gain 
with a minimum efficiency of 35%. 

A series of hollow beam injection gun klystrons, from 8 watts 
CW to 2 Mw peak, are in advanced stages of development. 
"Write todav to Raytheon Company, Microwave & Power Tube 
Division, Waltham 54, Massachusetts. 


QKK 932 — GENERAL CHARACTERISTICS 


Peak Power Output 35 kw min. 
frequency (tunable) 12501350 Me. 
Gain 40 db min. 
Efficiency 35% min. 
Catkode Voltage 25 kVdc 
Mediating Anode Vo tage I 7.85 kv (peak;. -2 kV bias 
Input Connection Type N 
Output Connection 1%' coax. 


RAYTHEON COMPANY 


MICRO WAV E AND POWER TUBE DIVISION 






AT J7 II 7 f HERMETICALLY-SEALED 
lMJjrf • SUBMINIATURE SWITCH 


COMPLETELY INTERCHANGEABLE 

WITH ALL EXISTING SUBMINIATURES 


The new MICRO 
SWITCH ■•HM" 
Series is the smallest 
trOe hermetically- 
sealed switch made. 
Developed primarily for military applications, such 
as missiles, rockets and spacecraft, it is completely 
interchangeable with existing subminiature switches 
in size, mounting, and characteristics. Designed for 
use with standard auxiliary actuators and in push- 
button, toggle and rotary-actuated switch assemblies. 
Meets explosion-proof requirements of MIL-E-5272. 

Temperature Range— All joints of the "HM" 
Series are welded or high-temperature brazed to as- 
sure reliability and long life in temperature ranges 
from —300°F to +250°F. 

Hermetic Seal— The seal at the actuator dia- 
phragm and around the mounting holes is by metal- 



to-metal fusion. The terminals seal is glass-to-metal. 
This provides a true hermetic seal. The switching 
element chamber is evacuated, filled with inert gas, 
sealed, then checked by a mass spectrometer. 

Corrosion Resistant— Stainless steel construc- 
tion of all exposed parts meets corrosion resistant 
requirements of MIL-S-6743. 

Circuit— Contact arrangement is single-pole dou- 
ble-throw. 

Rating— Electrical rating is 3 amps inductive and 
5 amps resistive at 28 vdc. Especially suitable for 
low-energy or "dry" circuits and for long shelf-life 
requirements. Minimum mechanical life is 25,000 
operations. 

MICRO SWITCH manufactures a complete line of 
sealed switches. For details, call your nearby MICRO 
SWITCH Branch Office. Or write for Catalogs 77 and 
78 and Data Sheet 192 on the "HM". 



MICRO SWITCH, FREEPORT, ILLINOIS 



jjl Honeywell 

MICRO SWITCH Precision Switches 
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ENGINE FAILURE 

DETECTION 

BEFORE 

TAKEOFF! 



DETECTORS 

Detection of impending in-flight 
failure of engines, hydraulic 
systems, constant speed drives 
and other critical installations 
can be accomplished before take- 
off, when it really counts! 

Metal particles in an engine or 
accessory lubricant are a proven 
indicator of impending internal 
breakdown. The Magnetic Chip 
Detector attracts these particles 
which bridge an electrically insu- 
lated gap and complete a circuit 
which activates a warning light 
on the instrument panel. 

Early detection means constant 
protection against in-flight failure. 


Write for Catalog and Samples 
for Testing 

CORPORATION 
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• Quad indicator, Type MDE-4, a dust- 
scaled four-element meter for ground 
and airborne use contains four self- 
shielded coaxial meter movements with 
sensitivities as low as 100 microam- 
peres. Meters can be used to measure 
d.c. milliamperes, amperes, millivolts, 
and volts, and a.c. volts. Front panel 
measures 2.75 x 5 in.; o\cr-all depth 
of the four-element meter measures 3.25 
in. Manufacturer; Minneapolis-Honey- 
well Regulator Co., Precision Meter 
Division. Grenier Field. Manchester. 
N. II. 


• Static relay. Model DD-5, is a general 
purpose DPST relay composed entirely 
of solid state components. Like elec- 
tromechanical relays, Model DD-5 is 
characterized by electrical isolation of 
contacts from each other and from the 

and off switching. In addition, the 
actuating circuit is non-inductive, and 
contact bounce, chatter, and arcing arc 
eliminated by the use of solid state 
components. Maximum d.c. contact 
voltage is 28 volts with resistive load, 
25 volts with inductive load; maximum 
contact current is 50 milliamperes. 
The relay is epoxy encapsulated. Di- 
mensions are 1.31 in. diameter. 1.63 in. 
height. Manufacturer; Kiddc Electron- 
ics Laboratories, Clifton, N. J. 

• Meter linearity tester. Model 1 1 3, 
was designed for fast evaluation of lin- 
earity of d.c. moving coil meters. The 
tester checks 10 points on each meter 
with an error of no more than ±0.2%; 
meters may have full scale sensitivities 
from 50 microamperes to 1 milliam- 
pere. A reversing switch permits tests 
of zero-center meters. Manufacturer: 
IB Instruments, Box 2460, Cleveland 
12, Ohio. 
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• Miniature liigh-mu triode. Type 581, 
for pulse modulator service, can deliver 
1 3-kw. pulse power. Maximum anode 
voltage is 20 tv., peak plate current is 
1.2 amp., and grid bias is 300 volts. 
Tube length is 2.75 in.; diameter is 
1.13 in. Manufacturer: United Elec- 
tronics Co., subsidiary of Ling-Tcmco- 
Vought, Inc.. 42 Spring St., Newark. 

• Pyrotechnic free gyro. Model 34110, 
using electrically ignited solid propel- 
lant and simuftaneous electrical un- 
caging. provides attitude data for short- 
range missiles or initial flight of longer 
range missiles. Run-up period is 100 
milliseconds, maximum drift rate is 1 
degree/minute. Over-all dimensions are 
2J x 3J x 3J in. Manufacturer: Gian- 
nini Controls Corp.. 1600 S. Mountain 
View Ave., Duarte, Calif. 

• Differential amplifier, Tvpe 2N2060, 
consists of two matched silicon planar 
transistors in a six-lead TO 5 package. 
Maximum noise figure is 8 db.; h 1K is 
matched to within 10% at 0.1 and 1.0 
milhampcrc collector current, and maxi- 
mum allowed base-emitter voltage dif- 
ferential is 3 millivolts. Maximum allow- 
able base voltage differential change is 
10 microvolts S C between —55 and 
4-125C at 0.1 milliampere collector cur- 
rent. Manufacturer: Fairchild Semicon- 
ductor, 545 Whisman Rd., Mountain 
View, Calif. 

• Potentiometer pick-off. Model 10111, 
converts linear or non-lincar motion 
into linear or non-linear voltages, as 
desired, with high resolution. Resist- 
ances between 500 and 100,000 ohms 
per inch, sensitivity as high as 300 
volts per inch, and linearity with 0.05% 
per inch are available. The non-metal- 
lie thin film resistance element is non- 
inductive and has a guaranteed life 
of 10 million cycles. Manufacturer: 
Computer Instruments Corp., 90 Mad- 
ison Ave.. Hempstead, Long Island, 


• Passivated silicon diode dice, Types 
MSC-1 and MSC-2, can meet or exceed 
MIL-S-19500B without additional seal- 
ing, according to manufacturer. MSC-1 
is designed for high-speed computer 
applications, has 2 nanosecond recov- 
ery time, 75 volts peak inverse voltage, 
reverse leakage of 0.1 microampere at 
50 volts (25C), and forward current of 
10 milliamperes at 1 volt. MSC-2 is a 
general purpose type, with 300 volts 
peak inverse voltage, and reverse leak- 
age of 0.01 microamperes at 300 volts. 
Individual dice arc 0.20 in. square, 
0.007 in. thick. Cathode and anode 
are gold plated; connections may be 
thermo-compression bonded, plated, or 
soldered. Manufacturer: Microscmicon- 
ductor Corp., 11250 Playa Court, Cul- 
ver City. Calif. 


• Thermoelectric spot cooler. Model 
094447, cools five diodes mounted in 
evacuated enclosure and insulated elec- 
trically from thermoelectric circuit and 
mounting base by a high thermal con- 
ductivity ceramic. Cooler can main- 
tain a 20-mw. load at -58F, or a 200- 
mw. load at — 27.4F, with heat sink at 
4-80.6F (in both cases, heat sink must 
be capable of dissipating 4 watts). De- 
vice requires 3 amp. at 1.2 volts d.c. 
Manufacturer: Pcseo Products Dm- 




M/XSOIM 

CUSTOM-DESIGNED 
SWITCH PACKAGES 
AND 

SYSTEMS 

FOR 

AERO/SPACE 

mAson 

Research and development proves the 
concept of reliability in switches 
and systems for missiles, aircraft and 
ground support equipment. 
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Helps this airplane’s crew 
detect enemy defense measures-Before take-off* 



Transistor by PHILCO 


8 Training System by 

REFLECTONE ELECTRONICS 
Subsidiary— Universal Match Corp. 




LANSDALE DIVISION, LANSDALE, PENNSYLVANIA 

PHI LCQ 

a subsidiary of 



MISSILE ENGINEERING 


Graphite Resistance Heater Permits 
Lengthy Runs of Hypersonic T unnel 


Graphite resistance heater, developed 
by the Princeton University Depart- 
ment of Aeronautical Engineering, is 
the key element in continuous opera- 
tion of a new hypersonic test tunnel. 

The tunnel uses nitrogen as the 
working fluid, and has been run at tem- 
peratures above 5.000F at stagnation 
pressures between 1,000 and 1,500 psi. 
Continuous operation is possible with 
this tunnel up to Mach 20, for periods 
up to five minutes of test time. Limi- 
tation is because of the amount of 
compressed air available for the ejector 

Current development of the heater, 
sponsored by USAE’s Office of Aero- 
space Research, Mechanics Branch, is 
aimed at obtaining a svstem to operate 
at 10.000 psi. and 6.000F. 

The available working range of tem- 
peratures and pressures is believed to 
be the highest achieved anywhere, ac- 
cording to Prof. Sevmour M. Bogdonoff. 
head of the Gas Dynamics Laboratory 
at Princeton. He points out that the 
system has been running at these sus- 
tained high temperatures and pressures 
without any contamination. 

This is attributable to several fac- 
tors. but primarily to the choice of 
nitrogen as the working fluid and gra- 
phite. 

Nitrogen can be obtained in a very 
pure form, with an absolute minimum 
of impurities. Cleaning and handling 
techniques, applied to the components 
of the system, eliminate another pos- 

Outgassing of the system before oper- 
ation is a pre-requisite. 

Trace impurities can’t be entirely 



eliminated, so the graphite chosen must 
have a high resistance to oxidation. The 
Princeton group specified a coating of 
pyrolytic graphite over the contact 
faces of the heater elements. This thin, 
impervious layer eliminated a major 
problem: chemical reactions resulting 
from the impurities, which eventually 
eroded holes through the walls of the 
heater and ended its useful life. 

The Princeton project is the result 
of continuous development of high 
Mach number test techniques by the 
group, starting back in 1950 with a 
helium tunnel that ran at Mach num- 
bers above 20. But test results in 
helium, a monatomic gas, do not apply 
directly to air, which is diatomic. 

Special heating systems have been 
developed which operate air tunnels 
up to Mach numbers approximating 
14: above this level, there is difficulty 
in finding heater materials that will take 
the hot. oxidizing atmosphere caused 
by the required test gas stagnation tem- 
peratures. Dr. A. G. Hammitt. now with 
Space Technology Laboratories, 
thought that the oxidation problem 
could best be solved by avoiding it. In 
1957. he proposed that a tunnel use a 
gas which is similar to air and also inert 
to a particular heater material. Nitro- 
gen and graphite seemed like a natural 
combination, which would produce 
problems only at temperatures high 
enough for the two to react chcinicallv. 
This occurs above 5.400F at atmos- 
pheric pressure, and at higher tempera- 
tures at pressures above atmospheric, 
which is when the nitrogen begins to 
dissociate. 

Hammitt initiated the work, did the 
initial experimentation, and continued 
to be associated with the project until 
June. 1960. 

Princeton is careful to emphasize 
that the work up to now has been to 
develop the heater; only preliminary 
flow investigations have been made in 
the wind-tunnel nozzle. They also 
credit groups at Langley Research 
Center of the National Aeronautics 
and Space Administration, as well as 
at Lockheed Aircraft Corp., with sig- 
nificant work on graphite heaters. 

But Princeton feels its main contri- 
bution is that the heater has been used 
to run a test pilot tunnel continuously 
at sustained high temperature and pres- 
sure without any contamination of the 
air stream. 



Gersis Radome 

radar tracking system working with Doppler 

habited islands near Atlas impact points in 
forthcoming Nike Zeus/Atlas target trials 
(AW Jan. 8. p. 33). Radome at bottom, 
installed on hill at Pt. Arguello, Calif., over- 
looking missile gantries and Pacific Ocean, 
houses Gersis equipment. 
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WEATHER ENGINEERING 

...a new field with 
new opportunities for 

Electronic Engineers, 
Mathematicians, 
Physicists 


A new field of technology — weother engineering — is today 
creating unusual growth opportunities for electronic engi- 
neers and others with associated skills. Our organization, 
for instance, is assisting both the Federal Aviation Agency 
and the United States Air Force in the development of 
systems for the collection of weather data, high-speed 
transmission of the data, computer processing and display. 
Project teams ore engaged in all phases of system engi- 
neering from analysis of user requirements to environmental 
testing of systems ond sub-systems. Advanced electronic 
equipment is under development including a communication 
system many times faster than any of its type currently in use. 
To men of ability, we offer the opportunity to work with a 
fast-growing group thot is still smoll enough so thot ability is 
quickly recognized. Then, too, there ore the advantages of 
pleosant New England living and the stability inherent in a 
mojor corporation. 

Write immediately if you are interested in the challenge of 
designing, developing and testing unique new equipment and 
systems . . . the personal satisfaction of being associated 
with a project with many humanitarian aspects ... the 
opportunity to build a satisfying career in a new field with 
outstanding growth potential. 

ELECTRONIC ENGINEERS to analyze requirements for the 
collection, transmission and display of weather information; 
evaluate present equipment; conceive ond design advanced 
digital ond video equipment to meet requirements utilizing 
modern techniques such as: magnetic tape, drum and core 
storage, sonic relay lines, optical storage, advonced solid 
state logic, digital to voice converters, etc.; accept full 
responsibility for planning and executing all phases of the 
assigned work. 


SENIOR ENGINEERS to execute and coordinate advanced 
technical assignments in development/testing of electronic 
equipment and weother station layout and operation. Must 
be capoble of organizing all phases of electronic develop- 
ment projects; preparing feasibility studies of station layout, 
operation, maintenance; and evaluating engineering tech- 
niques ond processes. 

SYSTEM ENGINEERS to evaluate concepts for system 
operation ond integrate these concepts with specified 
system goals. Must originate and perform design studies in 
system, sub-system, and major component areas involving 
general ond specific purpose digital computers, communica- 
tion devices, data acquisition and display equipment; 
establish functional and engineering requirements for the 
design and procurement of major system components; direct 
ond technically supervise subcontractor efforts in mojor 
component development. 

OPERATIONS ANALYSTS to evaluate the requirements of 
users of civil and military weather systems and analyze 
various feasible solutions to determine optimum system 
configurations; devise objective techniques for solving com- 
plex system design problems and apply these techniques. 
The operations analyst will obtain a thorough knowledge of 
the operations of civilian and military agencies and become 
familiar with the future plons of these groups. This knowledge 
Will be incorporated in studies of the weather system. 
SYSTEM PROGRAMMERS to design and develop com- 
puter control routines for large-scale reol-time systems,- 
design and develop high-volume data handling programs; 
design input/output programs for use with high-speed com- 
puters and specialized electronic equipment; modify develop- 
mental scientific computer programs for application to 


Connecticut JAckson 8-48U, £xt. 6, 


Weather System Center 

EAST HARTFORD. CONNECTICUT 
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FINANCIAL 


Defense Lists Top 500 R&D Contractors 


Defense Department's list of 500 
military prime contractors that re- 
ceived awards of 510,000 or more in 
Fiscal 1961 for experimental, develop- 
mental, test and research work is 
headed by General Dynamics Corp.. 
whose R&D contracts totaled 5577,- 
054,000. 

The list comprises two sections, the 
first listing 390 business firms and the 
second listing 110 educational institu- 
tions, government agencies and other 
non-profit institutions. Of the 390 busi- 
ness firms, 126 are small firms. 

In addition to the 500 contractors 
shown in this report, 1,282 business 
and non-profit organizations received 
prime contract awards of 510,000 or 
more for experimental, developmental, 
test and research work in Fiscal 1961, 
for a total of 1,782 contractors. Of this 
figure, 570 were large firms, 796 were 
small businesses and 416 were govern- 
ment, non-profit or foreign organiza- 
tions. 

Total net value of these R&D-tvpc 
awards of 510,000 or more increased 
from 55,532 million for Fiscal 1960 to 
56,025 million for Fiscal 1961. The 
500 top contractors accounted for 
$5,951 million or 98.8% of the total 
for Fiscal 1961, compared with 98.4% 
of the Fiscal 1960 total. 

In Fiscal 1961, 88% of all R&D-tvpc 
contracts of 510,000 or more awarded 
to U.S. business firms was for work 
on missile, aircraft, ship and electronic 
programs. 




ir Aircraft Co. 

Continental Aviation & Engi- 
Callery Chemical Co. 


Minnesota Mining & Manu- 


Northera Ordnance, Inc. 
Federal Electric Co. 
Cook Electric Co. 

Rohm and Haas Co. 
Maxson Electronics Corp. 
Telecomputing Corp. 


Esso Research & Engineering : 
Dow Chemical Co. 2 

United Electrodynamics, Inc, 2 




Watki'ns-Johnson Co. 



380-hp. Engine to Power Comanche 

Lycoming 10-720 eight-cylinder 380-lip. engine is expected to be the power pi ;mt of an 
advanced Piper Comanche light aircraft now in the flight test phase. Use of this new 
aircraft powerplant will enable the Comanche to carry fuel sufficient for 2,100-mi. range 
at an economical cruising speed. 
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Today, the design and development of space systems, 
vehicles and weapon systems is achieving an even 
greater degree of importance than before. Expendi- 
tures are increasing. The pace is being stepped up. 
Hughes Aerospace Divisions are expanding with each 
of these progressions. Important projects such as 
SURVEYOR, SYNCOM, ION ENGINE, ARPAT. 
BAMBI and advanced POLARIS guidance are now 
underway. Others will begin soon. This expansion is 
producing new, challenging assignments that never 
existed before. The opportunity is for you. You can 
be a part of, and benefit from, Hughes further expan- 
sion into the space picture. 

If you hold a degree from an accredited university 
in Mechanical Engineering, Electronic Engineering or 
Physics, are a U. S. citizen and have experience or 
interests related to Aerospace Vehicles or Weapon Sys- 
tems, you can qualify. A few of the openings include: 


Inquire today. Fit yourself into the space picture at Hughes. 

Please airmail your resume to: 

Mr. Robert A. Martin 
Supervisor of Scientific Employment 
Hughes Aerospace Divisions 
11940 W. Jefferson Blvd. 
Culver City 26, California. 
We promise you a reply within one week. 
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controls engineers 

Concerns airborne computers 
and other controls related 
areas for: missiles and 
space vehicles, satellites, 
radar tracking, control 
circuitry, controls systems, 
control techniques, 
transistorized equalization 
networks and control 


systems analysts 

To consider such basic 
problems as the require- 
ments of manned space 
flight; automatic target 
recognition requirements for 
unmanned satellites or 
high speed strike 
reconnaissance systems; 

IR systems requirements 
for ballistic missile defense. 


circuit designers 

Involves analysis and 
synthesis of systems for; 
telemetering and command 
circuits for space vehicles, 
high efficiency power 
supplies for airborne and 
space electronic systems, 
space command, space 
television, guidance and 
control systems, and 
many others. 


infrared specialists 

To perform systems 
analysis and preliminary 
design in infrared activities 
involving satellite detection 
and identification, air-to-air 
missiles, AICBM, infrared 
range measurement, 
air-to-air detection search 
sets, optical systems, 
detection cryogenics 
and others. 





Beeehernft Research * 
Catalyst Research Cni-| 
Stall (Tor-Aerojet Cn. 


, Siimlt ( M. m.) Construction 

Continental Motors Corp. 
Barkley and Dexter I.abnra - 


Farrnnd Optical C 

Kellett Aircraft Corn. 

Western I'nion Telejtrni 
. Servo Corp, of Anterior 


Research. *Tne. 

Aeroncn Mnnilfartnrlns C 

Honschel Corp. 
Aeroprojeets. Inc. 

Hamilton Watch Co. 
General Aniline & Film Co 




De I. aval Steam Turbine Co. 

Hewlett-Packard Co. 
ro Electronic Corp. 
nshart A- Fuchs. 


General Instrument C 


PROBLEMATICAL RECREATIONS 102 



A canoe is floating in a swimming pool. Which will raise the level 
of the water in the pool higher, dropping a penny into the pool 
or into the canoe? Or does it make any difference? 


— Contributed 

Our projects involving airborne and air-transportable data systems 
require engineers with specialized experience. If you've gotten 
familiar with circuit design, digital components and techniques, 
please let our Mr. Harry Laur know. You'll find him at our Data 
Systems Division in Canoga Park, California. 

ANSWER TO LAST week's problem: The problem is one of finding 
three right-angled triangles of different dimensions but of the same 
area, viz. 840 sq. ft. There are just three such triangles and their 
dimensions are ( 1) 42, 40. 58; (2) 70, 24, 74; and (3) 1 12. 15. 
1 1 3. Number I has the smallest perimeter and is, therefore, the 
one Perkins chose. 

An Equal Opportunity Employer 

m LITTON SYSTEMS, INC. 

Data Systems Division 
Canoga Park, California 


OPERATIONS RESEARCH INCORPORATED 


ANNOUNCES 


1962 MANAGEMENT 
SEMINARS & COURSES 


Basic PERT System • Advanced PERT Systems 
PERT Analyst's Course 
PERT Courses for Military Personnel 
Management Games Design for Research and Training 
Business Intelligence and Advanced Planning 
Program Reliability Management Information Systems 
Special In-Plant Courses for Military and Industry 

For Nationwide Locations and Course Schedules, call or write: 


OPERATIONS RESEARCH 
INCORPORATED 




8605 Cameron Street 
Sliver Spring, Maryland 
Phone: Jll 8-6180 
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"The change of the logarithm of a 
inversely proportional to the square 01 


chemical reaction rate constant 
the absolute temperature." 



Comparable successes are being achieved in dozens of disciplines in which Lockheed is engaged. As Systems Manager 
for the discoverer, MIDAS, and other satellites, and the polaris fbm, Lockheed probes all areas of aerospace endeavor. 

Lockheed Missiles 4 Space Company is located on the beautiful San Francisco Peninsula, in Sunnyvale and Palo Alto, 
California. Why not investigate future possibilities at Lockheed? Write Research and Development Staff, Dept. M-30A, 
599 Mathilda Avenue, Sunnyvale, California. An Equal Opportunity Employer. 


L.OC/CH EED MISSILES & SPACE COMPANY 




A review and preview of 
world-wide aerospace developments 



for 29 tears 



on aerosoace 
MM gram 


Aviation Week 

and Space Technology 






ENGINEERING AND 
SCIENTIFIC 
OPPORTUNITIES 


VEHICLE FLIGHT CONTROLS 
SYSTEMS ANALYSIS 

Perform system analyses of automatic 

unmanned aircraft. VTOL/STOL. missiles, 
capsules. Utilize servo-mechanism 

compensation for aeroelasticity. 


APPLIED MATHEMATICS 

Utilize numerical and/or statistical sys- 
tems analysis for computation and simu- 
lation in trajectory analysis and control, 
vehicle navigation and control. Excellent 
analog and large hi-speed automatic 
digital computer facility. 


RELIABILITY 

Provide reliability input to military R&D 
electronic design teams, directing or 
compromising for greatest reliability. 
Determine and apply reliability methods 
to design work and present in proposal 
preparations and negotiations. 


TO MEET SPACE CONTROL CHALLENGES 



Fly’s weight moves 
2-ton test platform 

This new Honeywell space simulator is 
balanced so delicately that a fly landing 
on it causes it to move visibly. It is used 
to test spacecraft guidance systems by 
closely simulating various phases of 
operational spacecraft dynamics. 


Excellent educational 
opportunities available 
to Honeywell engineers 

Every day is "back to campus" day at 
Honeywell-Aero. Currently more than 80 
Honeywell engineers and scientists are 
working toward advanced degrees in their 
chosen profession. And with full com- 
pany support, we might add. Many others 
are taking courses in specialized areas 
of interest. 

The location of Honeywell's Minne- 
apolis plant fosters such back-to-school 
activity. It's situated just 10 minutes 
away from one of our nation's largest and 
finest educational institutions— the Uni- 
versity of Minnesota. In addition, more 
than a dozen private colleges are located 
in or near the Minneapolis area. 


SEMICONDUCTOR APPLICATIONS 

Investigate and solye semiconductor ap- 
plication problems in analog and digital 
control circuits. Capabilities to direct the 
work of design engineers and technicians 
in developing breadboard circuits. 

ENGINEERING PROJECT 
ADMINISTRATORS 

Guide technical project managers in 
sound business administration of military 
research and development projects. 
Draw upon your degree studies and tech- 
nical or administrative experience to pro- 
vide business tools to line managers. 


AIRBORNE DISPLAY & 
CONTROL ENGINEERS 

Apply digital navigation design and 
human factors experience to design of 
advanced displays for space vehicles. 


Write to Mr. Roy Richardson, Director of 
Technical Service. Honeywell-Aero. 2606 
Ridgway Road. Minneapolis 40, Minnesota. 

To explore professional opportunities In other 
Honeywell locations, coast to coast, send your 


we Aie an eouAi oppoktunity cmpi ores 


Honeywell 


WHO'S WHERE 


(Continued front page 23) 

Changes 

Cdr. l’rcd W. Frank. Jr. (USN, ret.) 
joined the Aerospace Industries Assn, on 
Jan. 1, and lias been named to staff the 
AIA's National Aerospace Standards Com- 
mittee and the Engineering Contract Re- 
quireinents Committee. 

Dr. Lewis D. Kaplan, chief of the newly 
created Planetary Studies Section, Jet Pro- 
pulsion Laboratory, California Institute of 
Technology, Pasadena, Calif. 

Matthew W. Urlaub, project manager for 
the advanced Saturn booster, Saturn Sys- 
tems Office. Marshall Space Flight Center, 
I luntsville. Ala. 

Col. Henry H. Eichel, deputy comman- 
der of boost vehicles. Space Systems Divi- 
sion. Air Force Systems Command. 

Martin W. Sullivan, Jr., manager of 
quality control Mr Radio Corp. of America 
at the Atlantic Missile Range. 

Laurence K. Loftin, Jr., assistant director, 
National Aeronautics and Space Admin- 
istration's Langley Research Center suc- 
ceeding John Stack (AW Nov. 27. p. 17). 
Also: Dr. John E. Dubcrg, technical assistant 
to the center's associate director. 

Theodore F. Racss, engineering inauager- 
Polaris project, Wcstinghousc Sunnyvale 
(Calif.) Division. 

Aerojet-General Corp,, Azusa, Calif., has 
appointed W. A. Fiala as special Washing- 
ton (D. C.) representative for the AEC- 
NASA Nerva nuclear rocket engine pro- 
gram. George P. Urias will succeed Fiala 
as manager of Washington (D.C.) Opera- 
tions for the company's Azusa plant. 

James S. LaRuc, program manager for 
the Motorola/Autonctics Minute-man Reli- 
ability Program, Motorola's Semiconductor 
Products Division. Phoenix. Aria., succeed- 
ing George R. Tallent, now manager of 

Jan C.' 1 Mueller, director, Engineering 
Science Division, Ann Arbor. Mich., of 
American Metal Products Co., and Dr. John 
G. Lewis, assistant director. 

V. P. Gibncy, sales manager. Propulsion 
Controls, Bcndix Products Aerospace Divi- 
sion of Tlic Bcndix Corp.. South Bend. 
Ind., and R. E. Miller, assistant sales man- 
ager. 

Russell C. Coilc. director of research 
for the newly organized Marine Corps Sec- 
tion of Massachusetts Institute of Technol- 
ogy's Operations Evaluation Group. Wash- 
ington, D. C. 

James L. Maddox, chief engineer. Phileo 
Corp.’s Computer Division. Willow Grove. 
Pa. 

Stanley K. Heilman, chief unclear engi- 
neer, Vitro Engineering Co., New York. 

Raymond Chancy, manager of military re- 
quirements. Hiller Aircraft Corp.. Palo Alto. 

Don Sweet, senior group engineer. Elec- 
tronic Engineering Company of California, 
Santa Ana, Calif. 

Harry G. Earl, assistant to the president. 
B. II. Iladlev, Inc.. Pomona. Calif. 

Dr. Robert S. Voris. manager of the newly 
created High Energy Research Division. Her- 
cules Powder Co.’s Research Center, Wil- 
mington, Del. 



HYPERSONIC AERODYNAMICISTS 


Attractive positions are available for experienced Aeronautical 
Engineers (Ph.D. or M.S.) on a research team now engaged in 
challenging studies of hypersonic flow phenomena to determine 
the effects of Mach number, Knudsen number, and nonequilibrium 
flow. Long-range, and corporate-sponsored, these research pro- 
grams involve fundamental analytical and experimental investi- 
gations applicable to maneuverable lifting re-entry. • Opportu- 
nities for achievement, recognition and advancement will be excep- 
tional for aerodynamicists with advanced degrees or experience. 
Publication and presentation of papers are encouraged and tech- 
nical reports (which bear the signature of those making the Investi- 
gation) are widely circulated. • Facilities are extensive and include 
a hypersonic tunnel, hotshot tunnel, and shock tube equipment. 
One of the largest digital and analog computational facilities is 
located within the Research Laboratories, and permits rapid 
evaluation of analytical programs. SiBreMltocmSSlm 

Please send complete resume to Mr. W. D. Walsh for 


United 


RESEARCH LABORATORIES 


Aircraft/ 


EASTHARTFORD8.CC 
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SWEET 

SOUND OF , P 
SUCCESS 


Each time the mighty Minuteman roars 
through a static or flight test, Allison 
gains new stature as a major source of 
steel cases for large, solid propellant 
rocket engines. First and second stage 
cases for Minuteman, designed and 
built by Allison under contract to Thio- 
kol and Aerojet-General, continue to 
achieve an impressive 100% reliability *-"'"'** 

Expanding work in this area now in- 
volves not only steel, but titanium and 
glass filament wound cases as well. In 
this connection, a numerical analog con- 
trol glass filament winding machine, 
designed and built by Allison, has 
proved to be one of the most versatile machines of 



is for control of attitude and velocity of ballistic missiles 
d a number of inventions relating to unique propulsion 




ALLISION DIVISION, General Molors Corporation 

INDIANAPOLIS. INDIANA 


EMPLOYMENT 

OPPORTUNITIES 
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AVIATION 


TECHNOLOGY, 


OMINANCE 
AND 
BOEING’S 
VERTOL DIVISION 

The dominance which Boeing's Vertol Division has achieved in the rapidly expanding VTOl/STOl aircraft industry is due 
principally to the new design concepts it has introduced. Example: Vertol's Stability Augmentation System, which senses 
changes in flight attitude and automatically makes corrections in the rotor heads without moving the pilot's controls. To 
maintain its leadership status, Vertol plans many more basic innovations. These require a variety of high-level talents. As a 
well qualified aircraft engineer, you can find here both an exciting challenge and an unusual opportunity for personal progress. 
Join the VTOL/STOL aircraft leader- Boeing's Vertol Division. 


FLIGHT TEST INSTRUMENTATION. Design, install and cali- 
brate flight test instrumentation. Magnetic tape, data 
analysis and telemetering experience required. 
AIRFRAME. Design experience including initial design lay- 
out with secondary structures and initial stress analysis 
involved. 

EQUIPMENT. Design and installation of heating and ven- 
tilating systems, aircrew accommodations, cabin interiors 
and auxiliary systems. 

DYNAMICS. Experience in theoretical analysis for advanced 
design studies on helicopters and VTOL aircraft. 
ELECTRICAL. Aircraft AC and DC power generating and 
distribution systems design. 

ROTOR. Background in mechanical design and analysis of 
kinematics, mechanical components, forgings, and capable 
of performing preliminary stress analysis. 


FLIGHT TEST OPERATIONS. Preparation and coordination 
of test programs including analysis of flight test data. 
CONTROLS. Design of aircraft kinematics as related to the 
field of control systems, with a knowledge of load analysis 
and design areas preferred. 

TRANSMISSION. Creative design of gears, bearings, 
clutches, shafting, lubrication, etc. Knowledge of stress 
analysis required. 

AERODYNAMICS. Preparation of aerodynamic analysis data 
and the development of new and improved methods. 
STRESS. Aircraft structures experience in determination 
of applied loads and performance of stress analysis to 
insure structural integrity. 

STRUCTURAL TEST. Perform structural dynamics and 
fatigue testing, including the analysis of test data and 
the preparation of reports covering these tests. 


Each of these positions requires an appropriate educational background plus directly related experience, and offers an 
attractive salary. Boeing's Vertol Division is located in suburban Philadelphia. Forward your resume in complete confidence 
to Frank J. Skahill, Supervisor Professional Employment, Box E-101. 


OTHER BOEING DIVISIONS: Aero-space, 
Industrial Products, Seattle, Washington; 
Transport, Renton, Washington; 

Wichita, Kansas. 
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IBM 

announces a new Development Laboratory 

IN ROCHESTER, MINNESOTA 


to explore advanced technologies in . . . 
Pattern Recognition 
Document Handling 
Terminal Systems 


The new IBM General Products Division Laboratory in Rochester, Minne- 
sota, offers scientists and engineers the chance to start projects in 
advanced technologies — with all the future offered by a well-established 
and stable growth company. 

Electrical Engineers Study theory and propose character-sensing 

B.S./M.S. systems. 

Design analog and digital circuits for magnetic- 
ink-sensing equipment. 

Design system logic for tie-in of electromechani- 
cal terminals. 

Semiconductor & magnetic devices for solid 


Mechanical Engineers Development of high-speed document processing 

B.S./M.S. units. 


Design responsibility for intricate mechanisms 
in business machines. 


Physical Scientists Plastics engineer: injection, compression, trans- 

B.S./M.S. fer molding. 

X-ray diffraction physicists: metallurgy. 
Adhesives chemist: metol-to-metal bonding. 
Physicist: electromagnetic and photoelectric 


Mechanical Designers Basic design of mechanisms for new products 
(2-5 years' experience). 

Electrical Designers Design electronic systems and layout wiring 
diagrams (2-5 years' experience). 


IBM advantages include a complete range of company-paid benefits. There 
are excellent programs to provide additional education such as IBM- 
sponsored Master's Degree programs on company time. IBM is an Equal 
Opportunity Employer. 

Rochester, Minnesota, is a cultural and educational center in the midst 
of the rapidly growing Midwest. Housing is plentiful and there is an 
excellent school system. Relocation expenses are paid. 

Please write, outlining your background and experience, to: 

Mr. Paul E. Nelson, Dept. 524N4 
IBM General Products Div. 

Rochester, Minnesota 


You naturally have a better chance to grow with a growth company 



RESEARCH 

ENGINEERS 

COMMUNICATIONS 

To analyze and solve telecommu- 
nication system problems in direct 
support of design, development 
and use of spacecraft telecommu- 
nication systems. 

Minimum 2 years experience in 
communications, telemetry of 
radar system design analysis. 

Must have BS in E. E. or Physics. 
M. S. highly desirable. 

TELEVISION 

To monitor the performance of 
vendors in the execution of their 
contract to develop electro-optical 
sensors for the VOIS program. 
Perform in-house environmental 
and functional testing to insure the 
devices adherence to spacecraft 
design specifications. 

Will be responsible for integration 
of these devices into the overall 
television system. 

B. S. in Electrical Engineering or 
Physics with a minimum of 2 years 
professional experience in theareas 
of transistorized circuit design, 
component development or elec- 
tro-optical or infra-red instrument 
design. Television experience 
vould be helpful but not required. 

Submit complete resume to 

HUGH E. MARXMILLER 

JET PROPULSION 
LABORATORY 

4812 OAK GROVE DRIVE 
PASADENA, CALIFORNIA 
"An equal opportunity employer “ 
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New Study Contracts Plus Expanding Weapons Require- 
ments Enhance the Variety of Responsibilities for Systems 
Analysts at Raytheon's Missile A Space Division. 

SYSTEMS 

REQUIREMENTS 

ENGINEERS 


Engineers qualified in system requirements and evaluation 
or in operations analysis and computer simulation will find 
challenging assignments in areas such as the following: 


TECHNICAL INTELLIGENCE 

In a diversified product-planning program, the Missile A 
Space Division is actively investigating weapon systems and 
support systems for both offensive and defensive missions. 

If interested and qualified, please forward your 
resume to Mr. William O'Melia. Bedford RAD Center, 
Raytheon Company. Bedford. Massachusetts. 


[RAYTHEON! 


RAYTHEON COMPANY 


MISSILE & SPACE DIVISION 


Your Inquiries to Advertisers 

Will Have Special Value . . . 


—for you— the advert 
cation. Advertisers v 
read. Satisfied adve 


ser— and the publisher, if you mention this publi- 
ilue highly this evidence of the publication you 
isers enable the publisher to secure more adver- 

e value— to YOU. 
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“Put Yourself in the 
Other Fellow’s Place’ 

TO EMPLOYERS 
TO EMPLOYEES 


Letters written offering Em- 
ployment or applying for same 
are written with the hope of 
satisfying a current need. An 
answer, regardless of whether 
it is favorable or not, is us- 
ually expected. 

MR. EMPLOYER, won't you re- 
move the mystery about the 
status of an employee's appli- 
cation by acknowledging all 
applicants and not just the 
promising candidates. 

MR. EMPLOYEE you, too, can 
help by acknowledging appli- 
cations and job offers. This 
would encourage more com- 
panies to answer position 
wanted ads in this section. 

We make this suggestion in a 
spirit of helpful cooperation 
between employers and em- 
ployees. 

This section will be the more 
useful to all as a result of this 
consideration. 


Classified Advertising Division 

MtGRAW-HILL 
PUBLISHING CO.. INC. 

330 West 42nd St., 

New York 36, N. Y. 

SPACE TECHNOLOGY, January 22. 19 



War constantly menaces this nation. It could strike at anytime or anywhere. The United States must 
stand prepared. This nation must have the tools to meet successfully any challenge — big or small 
— in any area of the world. ■ General Dynamics | Pomona (California), the leading development facility 
for tactical guided missiles, recognizes this fact. A variety of tactical guided missile systems now are 
being developed and produced by General Dynamics | Pomona for the United States Army, Navy and 
Marine Corps. Still more limited warfare weapons will be needed in the future. ■ As a result, General 
Dynamics | Pomona offers many exacting opportunities to the creative Scientist and Engineer. 

Positions for Scientists and Engineers in the following fields: 

Optical and Infrared Systems Design Automatic Test Equipment Design 

Solid State Component and Circuit Design Control Systems Dynamic Analysis 

Radar Systems Analysis and Design Analog Computer Application and Design 

You are invited to write B. L. Dixon, Engineering Personnel Administrator 
General Dynamics | Pomona, 1676 W. Fifth Avenue, Pomona, California 
"An Equal Opportunity Employed’— U. S. Citizenship or Dept, of Defense Clearance Required 
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First In rotary wing aircraft 



SIKORSKY 

offers these responsible and 
rewarding positions to qualified 

> AERODYNAMICISTS 

> V/STOL DESIGNERS 

» WEIGHT PREDICTION ENGINEERS 

> MILITARY OPERATIONS ANALYSTS 


What is 

your 

problem? 


Competent men for your 
staff? . . . employment? 
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EXPERIMENTAL 

AND 

PRODUCTION 

We have immediate re- 
quirements for an experi- 
mental test pilot and a 
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Convention Recruiting 
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500 HOUR IIFE GUARANTEE' 




ENGINEERS-Join 




TOWER WITH 55-FT RADOME (ABOVE) HOUSES NEW FPS-26 RADAR (BELOW) 


New sentry guards more sky 


Supersensitive radar is now on duty with the 
North American Defense Command. It can pin- 
point the height of planes in any weather while 
they're hundreds of miles from our shores. Pro- 
ducing this height finder required advanced 



capabilities in both electronics and structures. 
These capabilities were provided by two divisions 
of the Avco Corporation, working as a design 
and production team...Avco’s Electronics arid 
Ordnance Division, and Avco’s Nashville Division. 


AVCO CORPORATION, 750 THIRD AVENUE, NEW YORK 17, NEW YORK/AN EQUAL OPPORTUNITY EMPLOYER 


Avco 


